September 2005

doc.: IEEE 802.11-05/1003r1

IEEE P802.11
Wireless LANs

	Request-Report Comment Resolution – Part 2

	Date:  2005-09-22

	Author(s):

	Name
	Company
	Address
	Phone
	email

	Simon Black
	Nokia
	
	+44 1353 648567
	EXT-simon.3.black
@nokia.com

	
	
	
	
	





[Change 7.3.2.21 as follows:]
7.3.2.21 Measurement Request element

Change clause 7.3.2.21 as follows:

The Measurement Request element contains a request that the receiving STA undertake the specified measurement action. The Measurement Request element is included in spectrum management Measurement Request frames as described in 7.4.1.1, or Radio Measurement Request frames as described in 7.4.2.1. Measurement Types 0, 1 and 2 are defined for spectrum management and shall only be included in spectrum management Measurement Request frames. The use of Measurement Request elements for spectrum management is described in 11.10.6. Measurement Types 3 through 10 and 255 are defined for radio measurement and shall only be included in Radio Measurement Request frames. The use of Measurement Request elements for radio measurement is described in 11.11. The format of the Measurement Request element is shown in Figure 46g.

	
	
	
	
	
	
	

	
	Element ID

	Length

	Measurement Token
	Measurement Request Mode (see Figure 46h)
	Measurement Type
	Measurement Request

	Octets:
	1
	1
	1
	1
	1
	variable


Figure 46g—Measurement Request element format

	
	
	
	
	
	
	

	
	Reserved
(0)

Parallel
	Enable
	Request
	Report
	Duration Mandatory
	Reserved
(0)

	Bit:
	0
	1
	2
	3
	4
	45-7


Figure 46h—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 to each destination MAC address for which a corresponding Measurement Report element has not been receivedin a particular Measurement Request frame.

The Measurement Request Mode field (shown in Figure 46h) is a bit field with the following bits defined:

· The Parallel bit (bit 0) is used to request that a more than one measurement is to be started in parallel. Parallel is set to 1 to request that the measurement should 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 shall be set to 0 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 11.11.2.

· 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 autonomous reports generated by the destination STA. Enable is set to 0 when requesting a measurement of the type specified in the Measurement Type field from the destination STA. If Enable is set to 0 Request and Report are reserved and the Measurement Request field contains fields appropriate for the Measurement Type being requested. Enable is set to 1 to request that the destination STA control the sending of measurement requests or autonomous reports of the type indicated in the Measurement Type field to the transmitting STA depending on the values of Request, and Report. If Enable is set to 1 the Measurement Request field is not present. See Table 20b20a.

· The Request bit (bit 2) is only valid if Enable is set to 1. Request is set to 0 to request that the destination STA not issue measurement Requests of Measurement Type to the transmitting STA. Request is set to 1 to indicate that the transmitting STA may accept measurement requests of Measurement Type from the transmitting STA. See Table 20b20a.

· The Report bit (bit 3) is only valid if Enable is set to 1. Report is set to 0 to request that the destination STA not issue autonomous measurement reports of Measurement Type to the transmitting STA. Report is set to 1 to indicate that the transmitting STA will accept automnomous measurement reports of Measurement Type from the transmitting STA. See Table 20b20a.

· 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).

· 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. Duration Mandatory shall be reserved when the value of the Measurement Type field is 0, 1 or 2 (Spectrum Management measurements).

· All other bits are reserved and shall be set to 0 on transmission and ignored on reception.

The use of the Enable, Request and Report bits is also summarized in Table 20a. See 11.10.6 and 11.11.6 for the description of how a STA shall handles requests to enable or disable measurement requests and autonomous reports. 

Table 20a—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 and shall be set to 0 on transmission and ignored on reception.

When Enable bit set to 0, Request and Report bits are 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 sendsit is sent neither measurement requests nor autonomous measurement reports of the types indicated in the Measurement Type field.

	1
	1
	0
	The transmitting STA is indicating to the destination STA that it will may accept measurement requests and requesting it is not be sent autonomous measurement reports of the types indicated in the Measurement Type field

Note: This setting corresponds to the default STA behaviour.

	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

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


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 20b and measurement reports are shown in Table 20c (in 7.3.2.207.3.2.22).
Table 20b—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
	

	Measurement Pause request
	9
	

	QoS metrics request
	10
	

	Reserved
	311-254
	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 the measurement request corresponding to the Measurement Type as described in 7.3.2.21.1 through 7.3.2.21.13. When the Enable bit is set to 1, Tthe Measurement Request field is not only present when the Enable bit is set to 1, except when requesting a triggered QoS Metrics 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.
The Measurement Request element is included in Spectrum Management Measurement Request frames as described in 7.4.1.1, or Radio Resource Measurement Request frames as described in 7.4.2.1. Measurement Types 0, 1 and 2 are defined for spectrum management and shall only be included in Spectrum Management Measurement Request frames. The use of Measurement Request elements for spectrum management is described in 11.10.6. Measurement Types 3 through 10 and 255 are defined for radio measurement and shall only be included in Radio Resource Measurement Request frames. The use of Measurement Request elements for radio measurement is described in 11.11.

[The new paragraph to be inserted in 10.3.11 should be underlined text as it is an addition to an existing clause, note also the editorial change. Also add the editing instruction and changed Figure 28 and 29]
Change the 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 67a).

The informative diagrams within this clause further illustrate the spectrum management protocol layer model adopted. Figure 67b and Figure 67c depict the measurement process for a peer STA to accept and reject a measurement request respectively. Figure 67d illustrates the TPC adaptation process. Lastly, Figure 67e 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. It is mandatory for the STA to send a measurement report or with the Refused bit set if the STA is refusing the request.

Change Figure 28 and 29 as follows:

Figure 28—Measurement Request – Accepted

Figure 28—Measurement Request – Rejected


[Make changes to the MLME primitive definitions as indicated]

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,
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 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.

	Number of Repetitions
	Integer
	0 – 65535
	The number of times the Measurement Reqest 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. Differentiates between spectrum management and radio measurement category. 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,
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 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.

	Number of Repetitions
	Integer
	0 – 65535
	The number of times the Measurement Reqest 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. Differentiates between spectrum management and radio measurement category. 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 setsent.

	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 element format
	Set of measurement reports each as defined in the Measurement Report 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 measurement reports. Differentiates between spectrum management and radio measurement category. 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 element format
	Set of measurement reports each as defined in the Measurement Report 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 measurement reports. Differentiates between spectrum management and radio measurement category. Shall only be present if dot11RadioMeasurementEnabled is true.


[Correct the title of clause 7.4 as follows:]

7.4 Measurement ActionsAction frame format details

[Remove clauses 7.4.1.1 and 7.4.1.2 from the draft]

[Make the following changes to 7.4.2, 7.4.2.1 and 7.4.2.2]

7.4.2 Radio Measurement Action Details

Several Action frame formats are defined for Radio Measurement purposes. An Action field, in the octet field immediately after the Category field, differentiates the formats. The Action field values associated with each frame format are defined in Table k14.

Table k14 — Radio Measurement Action field values 

	Action field value 
	Description

	0
	Radio Measurement Request

	1
	Radio Measurement Report

	2
	Link Measurement Request

	3
	Link Measurement Report

	4
	Neighbor Report Request

	5
	Neighbor Report Response

	6-255
	Reserved


7.4.2.1 Radio Measurement Request frame format

The Radio Measurement Request frame uses the Action frame body format. It and is transmitted by a STA to requesting another STA to make one or more measurements on one or more channels. The format of the frame is shown in Figure k35.

	
	
	
	
	
	

	
	Category
	Action
	Dialog Token
	Number of Repetitions
	Measurement Request Elements

	Octets:
	1
	1
	1 
	2
	variable


Figure k35—Radio Measurement Request frame body format

The Category field shall be set to the value indicating the Radio Measurement category, as specified in Table 19a in 7.3.1.11.

The Action field shall be set to indicate a Measurement Request according to Table k14 in 7.4.2.

The Dialog Token and Measurement Request Elements fields shall be as defined in clause 7.4.1.1.

The Dialog Token field shall be set equal to a non-zero value chosen by the STA sending the radio measurement request to identify the request/report transaction.

The Number of Repetitions field contains the requested number of repetitions for all the mMeasurement rRequest elements in this frame. A value of zero in the Number of Repetitions field indicates mMeasurement rRequest elements are executed once without repetition.

The Measurement Request Elements field shall contain zero or more of the Measurement Request elements described in 7.3.2.21. The number and length of the Measurement Request elements in a Measurement Request frame is limited by the maximum allowed MMPDU size.

7.4.2.2 Radio Measurement Report frame format

The Measurement Report frame uses the Action frame body format. It and is transmitted by a STA in response to a Measurement Request frame or by a STA autonomously providing a triggered autonomous measurement reportinformation. The format of the frame is shown in 7.4.1.2Figure k35a.

	
	
	
	
	

	
	Category
	Action
	Dialog Token
	Measurement
Report Elements

	Octets:
	1
	1
	1
	variable


Figure k35a—Measurement Report frame body format

The Category field shall be set to indicate the Radio Measurement category according to Table 19a.

The Action field shall be set to indicate a Measurement Report according to Table k14.

The Dialog Token and Measurement Report Elements fields shall be as defined in clause 7.4.1.2.

The Dialog Token field shall be set equal to the value in any corresponding Measurement Request frame. If the Radio Measurement Report frame is not being transmitted in response to a Radio Measurement Request frame then the Dialog token shall be set equal to zero.

The Measurement Report Elements field shall contain one or more Measurement Report elements described in 7.3.2.22. The number and length of the Measurement Report elements in a Radio Measurement Report frame is limited by the maximum allowed MMPDU size.
[Make the following changes to Clause 11 and subclauses]

11.11 Radio Measurement Procedures 

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

11.11.1 Dedicated versus concurrent measurements

Measurements on non-serving channels are dedicated measurements, requiring the measuring STA to interrupt its normal operationdata services on the serving channel, switch channels and make measurements.

Measurements on the serving channel may be executed by the STA as concurrent measurements, which do  and may not require the STA to interrupt data services its normal operation on the serving channel. 

11.11.2 Station responsibility for measuring non-serving channel

All stations are responsible for maintaining data services and an association or membership with the BSS or IBSS respectively, on the serving channel while performing measurements on non-serving channels.

A STA shall determine the time between successive non-serving channel measurements. This time may be a fixed length, or it may be determined by the STA using application-specific, or other knowledge.
11.11.3 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.A STA that accepts a measurement request sequence specified within a Radio Mmeasurement Rrequest frame shall process the first measurement in the sequence as soon as practical after receiving the request.
The Radio Measurement category permits a randomization interval to be specified for measurement start times. This avoids the 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 expiredwait for this delay prior to making the measurement. A Randomization Interval of 0 in a measurement request shall mean 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.
The Measurement Request frame may specify theA number of repetitions may be specified in for the Radio Measurement Request frame. In this case, the measurements in the frame may beare repeated as detailed further in clause 11.11.7. Each time a measurement is repeated, the STA shall recalculate the random delay as described above.

11.11.4 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 shall 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 shall be included in the measurement duration field of the measurement report.

Each individualseparate measurement within the Radio mMeasurement rRequest frame shall be performed over a continuous time period. Measurement reports containing partial measurement results may be sent at any time during the measurement; measurement results shall only be reported once.
11.11.5 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 request's impact on its own performance. However, the execution of each radio measurement request is optional and may be refused by the receiving STA if its execution would significantly degrade the station’s 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 if its execution would significantly degrade the station's performance. The rReasons 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 serving channel. In doing so, the STA may either reject any mMeasurement rRequest element with whose a mandatory measurement duration exceedings the maximum allowed off-serving channel time, or measure for a reduced non-mandatory measurement duration. 

Radio Mmeasurement requests and reports are specific transactions localized to a BSS. A STA shall cancel all in-process Rradio Mmeasurements and shall delete all pending, unprocessed Rradio Mmeasurement requests upon receipt of a dDisassociation message or upon association or reassociation with a BSSID different from its most recent association.

11.11.6 Requesting and reporting of measurements

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

When requesting other STAs to measure one or more channels, a STA shall use a Radio Measurement Request frame containing one or more Measurement Request elements. The measurement request may be sent to a unicast, multicast or broadcast destination address. The permitted measurement requests are shown in Table k15.

Table k15—Allowed measurement requests

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

	Infrastructure BSS
	AP
	STA
	Individual or group

	
	STA
	AP
	Individual only

	
	STA
	STA
	NoneIndividual only for 
DLS within a QBSS

	Independent IBSS
	STA
	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 received in Multicast-group addressed Radio Measurement Request frames

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

The Measurement Request elements are 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. In this case, 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., and t The measuring STA shall report the results of any completed measurements and terminate any pending or in-progess measurements. Results from a terminated in-progess measurement may be valid and reported if Duration Mandatory was not set to 1 in the corresponding request. It is permissible for the superceding Radio Measurement Request frame to contain no new measurement requests discard any partial results from the previous measurements. If a station receives a Radio mMeasurement rRequest frame with lower precedence than the currently active Radio mMeasurement rRequest frame, the station shall discard the measurement requests in the new Radio mMeasurement rRequest 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 serving channel may continue to transmit MPDUs and MMPDUs to that STA while the measurement is being processedduring the measurement itself. 

A STA that issues a radio measurement request to another STA to perform a measurement on a non-serving channel is not required to take any special action to suspend traffic to that STA. All stations shall maintain state information such that data services and an association or membership with the BSS or IBSS respectively can continue when returning from a non-serving channel measurement., on the serving channel while performing measurements on non-serving channels. 
The result of each measurement requested in a Measurement Request element shall be reported in one or more a 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 more than one Measurement Request element is present in a Radio Measurement Request frame, the STA may return the corresponding Measurement Report elements 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. Each Measurement Report element shall contain the same Measurement Token field value as the corresponding Measurement Request element.
When a STA is permanently unable to make a requested measurement, the STA shall respond to such a unicast Mmeasurement Rrequest received within a unicast Radio Measurement Request frame with a measurement report an indicatingon that it is incapable of completing the measurement request. A STA shall not respond to requests received in broadcast and multicast Radio Measurement Request framesrequests 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. 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 further requests of the same type from that STA.
A STA may refuse to make any requested measurement. A STA refusing a and shall respond to such a unicast Mmeasurement Rrequest within a unicast Radio Measurement Request frame withshall respond with a measurement report an indicatingon that it is refusing the measurement request. A STA shall not respond to measurement requests received in broadcast andor multicast Radio Measurement rRequests frames in this manner.
Note—Since measurements on non-serving channels could potentially degrade a station’s performance, non-serving channel measurements should be requested sparingly and for short durations. Since measurements on the serving channel execute concurrently with normal traffic processing, serving channel measurements may be requested more frequently and for longer durations. If desired, the requesting STA may issue periodic concurrent measurement requests to achieve near-continuous reporting.
11.11.7 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.

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.

[Make the following changes to RRM2 in Annex A]

A.4.13 Radio Resource Measurement extensions

	RRM2


RRM2.1

RRM2.2

RRM2.3

RRM2.4

RRM2.5

RRM2.5.1


RRM2.5.2


RRM2.6

RRM2.6.1


RRM2.6.2

	Action frame protocol for measurements

Radio Measurement Request frame

Radio Measurement Report frame

Link Measurement Request frame

Link Measurement Report frame

Neighbor Report Request

Generate and transmit Neighbor Report Request

Receive and process Neighbor Report Request

Neighbor Report Response

Generate and transmit Neighbor Report Response

Receive and process Neighbor Report Response
	7.4


7.4.2.1

7.4.2.2

7.4.2.3

7.4.2.4

7.4.2.5


7.4.2.5


7.4.2.6, 7.3.2.27


7.4.2.6, 7.3.2.27
	CFk:M


CFk:M

CFk:M

CFk:M

CFk:M

CFk:M


CFk:M


CFk:M


CFk:M
	Yes, No, N/A


Yes, No, N/A

Yes, No, N/A

Yes, No, N/A

Yes, No, N/A

Yes, No, N/A


Yes, No, N/A


Yes, No, N/A


Yes, No, N/A


References:
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