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Editor: In Section 3, insert the following definition in alphabetical order and renumber:

3.999k Virtual AP Set: The set of APs which all use a common regulatory class, channel and antenna connector , and whose BSSIDs satisfy the following condition: that, within the union of the BSAs of the APs, there exists a range of BSSIDs encompassing the BSSIDs of the APs and there are no BSSIDs of other APs that use a different antenna connector, where the extrema of the range of BSSIDs are constrained to be any BSSID with its n LSBs set to all 0s and to all 1s.
Editor: In Section 5.2.7 

Delete line containing “- Measurement Pilot”

Editor: Insert in section 5.2.7 after “The Request/response mechanisms bullet list”

The response-only mechanism is:

· Measurement Pilot
Editor: Change section 5.2.7.2

5.2.7.2 Measurement Pilot

The Measurement Pilot frame is a compact Action management frame pseudo-periodically transmitted by an AP with at a relatively small interval as compared relative to a Beacon Interval. The Measurement Pilot frame is designed to provides
a minimal set of reduced information as compared relative to a Beacon frame to allow for the required small interval. The

purpose of the Measurement Pilot frame is to assist a STA with scanning provide timely information to a STA.
Editor: In Section 7.1

Delete changes to 7.1 through end of Table 11

Editor: In Section 7.2.3.9, Table 15, change:

26 

Measurement Pilot Transmission Information

Measurement Pilot Transmission Information element may shall be present if dot11RadioMeasurementEnabled and dot11MeasurementPilotTransmissionInVirtualApSetEnabled are is true.
Editor: In Section 7.2.3.9a

Delete all

Editor: Change 7.3.1.19: Replace 2 octets by 1 octet in the text and figure 53b. Delete B0 and B15.
Editor: Delete sections 7.3.1.18, 7.3.1.20--7.3.1.23

Editor: In 7.3.2. in Table 26: Insert a new row with entries
Multiple BSSID (see 7.3.2.68) <To be assigned by ANA> 3 to 256
Editor: Change 7.3.2.37: Replace 2 by 1 in figure 112g. Change:

The value of the Measurement Pilot Interval sub-element length field in octets is 21.

The Measurement Pilot Interval subfield is 2 octets 1 octet long and contains the Measurement Pilot Interval as

specified in 7.3.1.19.

Editor: Change 7.3.2.37: Insert a new row for the Multiple BSSID subelement, with element ID to be assigned by the ANA. When assigned, remove this number from the Reserved rows and renumber the Reserved rows appropriately

Editor: Insert a new paragraph immediately before the last VS paragraph. Update  the section number 7.3.2.68 appropriately.

The Multiple BSSID sub-element has the same format as the Multiple BSSID element (see 7.3.2.68). The base BSSID for the Multiple BSSID sub-element is the BSSID field in the Neighbor Report element. No Multiple BSSID sub-element is included if the neighor AP is not transmitting Measurement Pilots or if the Multiple BSSID element is not present in the Measurement Pilots, or the contents of the Measurement Pilots of the neighbor AP are not known. 
Editor: Change 7.3.2.42: In figure 112l, replace 2 by 1. Add “Optional sub-elements” with “variable” underneath on the RHS. Change:

The Length field in octets is set to 21.

In Probe Responses the field is set to all zeroes if Measurement Pilot frames are not transmitted.

The format of the optional sub-elements is shown in Figure 8999kg. The optional sub-elements are ordered by non-decreasing Sub-Element ID. The optional sub-elements defined at present are the Multiple BSSID and Vendor Specific sub-elements.

Editor: insert a copy of figure 112e here with the figure number 8999kg then resume previous editing instructions.

The values of the Sub-Element ID are shown in Table 8999kh. 

The value of the Length field is the length of the Data field in octets.

Editor: In the following figure, replace X by a number assigned by the ANA to the Multiple BSSID element, substitute (X-1) and (X+1) appropriately then resume previous editing instructions.

Table 8999kh – Optional sub-element IDs

	Sub-Element ID
	Sub-Element

	0-(X-1)
	Reserved

	X
	Multiple BSSID

	(X+1)-220
	Reserved

	221
	Vendor Specific

	222-255
	Reserved


The Multiple BSSID and Vendor Specific sub-elements have the same format as the Multiple BSSID and Vendor Specific elements (see 7.3.2.68 and 7.3.2.26) respectively.  Zero or one Multiple BSSID sub-elements can be included in the list of Optional sub-elements. Multiple Vendor Specific sub-elements can be included.

Editor: Insert as a new section and renumber the sub-sub-sub-section number appropriately:

7.3.2.68 Multiple BSSID element

The format of the Multiple BSSID element is shown in Figure 9999k.

	
	Element ID
	Length
	Max BSSID Indicator
	Extensions

	Octets
	1
	1
	1
	variable


Figure 9999k—Multiple BSSID element format

The Element ID field is equal to the Multiple BSSID value in Table 26.

The value of the Length field is 1 plus the length of the extensions in units of octets. 

The Max BSSID Indicator field is n, where 2n is the maximum number of BSSIDs indicated. The base BSSID is the BSSID field in the MAC header, unless otherwise specified. The BSSIDs indicated are the range of BSSIDs starting with the base BSSID with its n LSBs set to 0s and ending with the base BSSID with its n LSBs set to 1s, inclusive.  

There are no extensions defined.
Editor In 7.4.6, change Table 57a: 

Change before row beginning 6-255

6 Measurement Pilot

​67-255
Editor : Insert the following text, updating the embedded section number 7.3.2.68 appropriately.
7.4.6.7 Measurement Pilot frame format

The Measurement Pilot frame uses the Action frame format.

	
	Category
	Action
	Condensed Capability Information
	Condensed Country String
	Regulatory Class
	Channel
	Measurement Pilot interval
	Sub-elements (optional)

	Octets
	1
	1
	1
	2
	1
	1
	1
	variable


The Category field is set to the value indicating the Radio Measurement category, as specified in Table 24 in 7.3.1.11.

The Action field is set to the value indicating Measurement Pilot, as specified in Table 57a in 7.4.6.

The Condensed Capability Information field contains two subfields as shown in Figure 899k 

	
	B0
	B1
	B2              B7

	
	Spectrum Management
	Short Slot Time
	Reserved

	Bits
	1
	1
	6


Figure 899k: Condensed Capability Information field

The Spectrum Management subfield is set to 1 if the MIB attribute dot11SpectrumManagementRequired is true; otherwise, it is set to 0.

The Short Slot Time subfield is set to 1 if the MIB attributes dot11ShortSlotTimeOptionImplemented and dot11ShortSlotTimeOptionEnabled are true. Otherwise, the Short Slot Time subfield is set to 0.

The Condensed Country String field is set to the first two octets of the value contained in the dot11CountryString MIB attribute. 

The Regulatory Class field is set to the current regulatory class value. 

The Channel field is set to the operating channel.

The Measurement Pilot Interval field is set to the value contained in the dot11MeasurementPilotPeriod MIB attribute.

The format of the optional sub-elements is shown in Figure 7999kg. The optional sub-elements are ordered by non-decreasing Sub-Element ID. The only optional sub-element defined at present is the Vendor Specific sub-element.

Editor: insert a copy of figure 112e here with the figure number 7999kg then resume previous editing instructions.

The values of the Sub-Element ID are shown in Table 7999kh. 

The value of the Length field is the length of the Data field in octets.

Table 7999kh – Optional sub-element IDs

	Sub-Element ID
	Sub-Element

	0-220
	Reserved

	221
	Vendor Specific

	222-255
	Reserved


The Vendor Specific sub-element has the same format as the Vendor Specific element (see 7.3.2.26).  Multiple Vendor Specific sub-elements may be included in the list of Optional sub-elements.

Editor: Change section 10.3.2.2.2

The primitive parameters are as follows:

MLME-SCAN.confirm(

BSSDescriptionSet,

BSSDescriptionFromMeasurementPilotSet

ResultCode,

VendorSpecificInfo

)

	BSSDescriptionFromMeasurementPilotSet
	Set of BSSDescriptionFromMeasurementPilots
	N/A
	The BSSDescriptionFromMeasurementPilotSet is returned to indicate the results of the scan request devied from Measurement Pilots. It is a set containing zero or more instances of a BSSDescriptionFromMeasurementPilot.  Present only when dot11MeasurementPilotReceptionEnabled is true


Each BSSDescriptionFromMeasurementPilot consists of the following elements:

	Name
	Type
	Valid range
	Description

	BSSID
	MACAddress
	N/A
	The BSSID of the found BSS.

	BSSType
	Enumeration
	INFRASTRUCTURE
	The type of the found BSS.

	Local Time
	Integer
	N/A
	The value of the STA’s TSF timer at the start of reception of the first octet of the timestamp field of the received frame from the found BSS.

	Condensed Capability Information
	As defined in frame format
	As defined in frame format
	The advertised condensed capabilities of the BSS.


	Condensed Country String
	As defined in frame format
	As defined in frame format
	Together with the Regulatory Class, 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.

	Regulatory Class
	As defined in frame format
	As defined in frame format
	Together with the Condensed Country String, 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.

	Channel
	As defined in frame format
	As defined in frame format
	The operating channel of the BSS indicated in the received frame

	Measurement Pilot Interval
	As defined in frame format
	As defined in frame format
	The Measurement Pilot interval of the BSS indicated in the received frame

	Multiple BSSID element 
	As defined in frame format
	As defined in frame format
	Zero or one modifiers to the BSSID indicating the range of BSSIDs that the Measurement Pilot is transmitted on behalf of 

	PHY Type
	Integer
	As defined in Annex D
	The dot11PHYType of the received frame.

	RCPIMeasurement
	Integer
	As defined in 15.4.8.5, or 17.3.10.6, or 18.4.8.5
	The RCPI of the received frame. 

	RSNIMeasurement
	Integer
	As defined in 15.4.8.5, or 17.3.10.6, or 18.4.8.5
	The RSNI of the received frame. 


Editor: Delete section 10.3.33
Editor: In section 11.1.3, change:

A STA shall operate in either a Passive Scanning mode or an Active Scanning mode depending on the

current value of the ScanMode parameter of the MLME-SCAN.request primitive.

Active scanning is prohibited in some frequency bands and regulatory domains. The MAC of a STA receiving

an MLME-SCAN.request shall use the regulatory domain information it has to process the request and

shall return a result code of NOT_SUPPORTED to a request for an active scan if regulatory domain information

indicates an active scan is illegal.

Upon receipt of the MLME-SCAN.request primitive, a STA shall perform scanning. The SSID parameter

indicates the SSID for which to scan. To become a member of a particular ESS using passive scanning, a

STA shall scan for Beacon frames containing that ESS’s SSID, returning all Beacon frames matching the

desired SSID in the BSSDescriptionSet parameter of the corresponding MLME-SCAN.confirm primitive

with the appropriate bits in the Capabilities Information field indicating whether the beacon came from an

infrastructure BSS or IBSS. If the MIB attribute dot11MeasurementPilotReceptionEnabled is set to true, the STA shall additionally scan for Measurement Pilot frames, returning in the BSSDescriptionFromMeasurementPilotSet parameter all Measurement Pilot frames which equal the requested BSSID of the corresponding MLME-SCAN.confirm primitive and are not already members of the BSSDescriptionSet. To actively scan, the STA shall transmit Probe request frames containing the

desired SSID. Upon completion of scanning, an MLME-SCAN.confirm is issued by the MLME indicating

all of the BSS information received.

Editor In section 11.3, change:

vii) Action frames with Category field equal to Radio Measurement and Action field equal to Measurement Pilot

ii) Action:

Within an infrastructure BSS, action frames are class 3 except for Action frames with Category field equal to Radio Measurement and Action field equal to Measurement Pilot.

Editor: Change 11.8:
A STA with dot11SpectrumManagementRequired set to TRUE shall not join a BSS or IBSS unless the

Spectrum Management bit is set to 1 in the Capability Information field in Beacons, Measurement Pilot
frames and Probe Response frames or in the Condensed Capability Information field in Measurement Pilot frames received from other STAs in the BSS or IBSS, with the following exceptions:.

— A STA may join operate when the Spectrum Management bit is set to 0 if the STA can determine

that it is in a regulatory domain that does not require TPC or can ensure that it will meet regulatory

requirements even if TPC is not employed. Potential methods for determining the regulatory domain

include receiving a country indication in the beacon, Measurement Pilot frame, user confirmation, or

configuration information within the device. Potential methods to ensure regulations are met even if

TPC is not employed include using a transmit power that is below the legal maximum (including

any mitigation factor).

— A STA shall set dot11SpectrumManagementRequired to TRUE before associating with a BSS or

IBSS in which the Spectrum Management bit is set to 1 in the Capability Information field in Beacon,

Measurement Pilot frames and Probe Response frames or in the Condensed Capability Information field in Measurement Pilot frames received from the BSS or IBSS.

Editor: In Section 11.8.2, delete changes to first paragraph, and delete sixth paragraph

Editor: Delete 11.13 and insert: 
11.13 Measurement Pilot generation and usage

The Measurement Pilot frame is a compact Action frame transmitted pseudo-periodically by an AP at a small interval relative to a Beacon Interval. The Measurement Pilot frame provides reduced information relative to a Beacon frame to allow for the required small interval. The purpose of the Measurement Pilot frame is to assist a STA with the following functions:

— Rapid discovery of the existence of a BSS via passive scanning
— Rapid collection of neighbor AP signal strength measurements via passive scanning.

11.13.1 Measurement Pilot generation by an AP

At most one AP of the Virtual AP Set shall have its MIB attribute dot11MeasurementPilotTransmissionEnabled set to true. When one AP of the Virtual AP Set has its MIB attribute dot11MeasurementPilotTransmissionEnabled set to true, dot11MeasurementPilotTransmissionInVirtualApSetEnabled is set to true in all APs in the Virtual AP Set, and otherwise is set to false. How this occurs is out of scope of this standard. 
If dot11MeasurementPilotTransmissionEnabled is true, the following statements apply:

— If the AP is a member of a Virtual  AP Set with two or more members, then the BSSIDs of all members of the Virtual AP Set shall be indicated in the Measurement Pilot Transmission Information element if it is present in the probe response by using the Multiple BSSID sub-element.
— The AP shall maintain a Measurement Pilot generation function, which transmits Measurement Pilot frames at a basic rate according to the dot11MeasurementPilotPeriod attribute within the AP
— The AP defines a series of TMPTTs exactly dot11MeasurementPilotPeriod apart. A TMPTT arrives

when the AP’s local TSF timer (in μs) 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 satisfies:

TBTT - dot11MeasurementPilotPeriod/2 <= TMPTT < TBTT+  dot11MeasurementPilotPeriod/2
for any TBTT of members of the Virtual AP Set, in which case the AP shall not generate the Measurement Pilot. This is illustrated in Figure 8998k. How the AP determines the TBTTs of members of Virtual AP Set is out of scope of this standard. 
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Figure 8998k: Example of Measurement Pilot scheduling 
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.
· If the AP is a member of a Virtual  AP Set with two or more members, then the BSSIDs of all members of the Virtual AP Set shall be indicated in the Measurement Pilot using the Multiple BSSID sub-element. 

Note: APs are advised to enable Measurement Pilots judiciously due to the possibility of untoward medium time being consumed by Measurement Pilots from multiple overlapping APs . For instance dot11MeasurementPilotTransmissionEnabled can be set to false: 
1. When enabling Measurement Pilots would cause:

a. More than 10% of the medium time at the AP to be consumed by beacons and Measurement Pilots transmitted by any source, or
b. More than 5% of the medium time at the AP to be consumed by Measurement Pilots transmitted by any source.
2. When STAs are not expected to be using Measurement Pilots. How this is determined is out of scope of this standard, but may depend upon many STAs setting the Measurement Pilot Capability field in the Supported RRM bitmask element to 2 upon association at any member of the Virtual AP Set recently or at similar times in the past. 
3. When all members of the Virtual AP Set are within ESSs that contain one BSS only.
4. When the AP’s operating regulatory domain is not subject to DFS regulations
5. When the AP’s operating regulatory domain is subject to DFS regulations but compliance with the regulations is impaired by Measurement Pilots 
6. When the number of channels valid for the AP’s operating regulatory domain or frequency band is small. 
7. When no members of the Virtual AP Set are located at ingress or egress points of an ESS, so are less useful for roaming between an 802.11 ESS and other networks. 

Note: For efficient use of the medium, it is recommended that Measurement Pilots not be sent using a Clause 15 or Clause 18 PHY. 
11.13.2 Measurement Pilot usage by a STA

Whenever testing a requested BSSID for equality against the BSSID of a Measurement Pilot, the following statements apply:

- If the Measurement Pilot does not contain the Multiple BSSID element, then equality shall be true if the requested BSSID equals the BSSID in the Measurement Pilot MAC header, and otherwise false.
- If the Measurement Pilot contains the Multiple BSSID element, and the requested BSSID is a non-wildcard BSSID, then  equality shall be true if the requested BSSID equals any indicated BSSID in the Multiple BSSID element present in the Measurement Pilot, and otherwise false. 

- If the Measurement Pilot contains the Multiple BSSID element, and the requested BSSID is the wildcard BSSID, then  equality shall be true. 

Note: STAs are advised that due to considerations such as those noted in 11.13.1, APs may not transmit Measurement Pilots at all times or in all bands. 

Editor: In Section A.4.17, change the RRM19 row as follows, and update the embedded section 7.3.2.68 appropriately:
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,

7.3.2.68

10.3.30, 
11.8,

11.13

CF13:O Yes, No, N/A

Editor: In Annex D, Change:

dot11MeasurementPilotEnabled TruthValue,

dot11MeasurementPilotReceptionEnabled TruthValue,

dot11MeasurementPilotTransmissionEnabled TruthValue,

dot11MeasurementPilotTransmissionInVirtualApSetEnabled TruthValue,

dot11MeasurementPilotPeriod INTEGER,

dot11MeasurementPilotTransmitPriority INTEGER
dot11BeaconPeriod OBJECT-TYPE

SYNTAX INTEGER (1..65535)

MAX-ACCESS read-write

STATUS current

DESCRIPTION

"This attribute shall specify the number of TUs that a station shall use

for scheduling Beacon transmissions. This value is transmitted in Beacon, 
and Probe Response, and Measurement Pilot frames."

dot11MeasurementPilotReceptionEnabled OBJECT-TYPE

SYNTAX TruthValue

MAX-ACCESS read-write

STATUS current

DESCRIPTION

"A STA shall transmit Measurement Pilot frames if this attribute is TRUE.

The default value of this attribute is FALSE."

::= { dot11StationConfigEntry 54 }

dot11MeasurementPilotReceptionEnabled OBJECT-TYPE

SYNTAX TruthValue

MAX-ACCESS read-write

STATUS current

DESCRIPTION

"A STA shall process received Measurement Pilot frames if this attribute is TRUE.

The default value of this attribute is FALSE."

::= { dot11StationConfigEntry 54 }

dot11MeasurementPilotTransmissionEnabled OBJECT-TYPE

SYNTAX TruthValue

MAX-ACCESS read-write

STATUS current

DESCRIPTION

"A STA shall transmit Measurement Pilot frames if this attribute is TRUE.

The default value of this attribute is FALSE."

::= { dot11StationConfigEntry 54 }

dot11MeasurementPilotTransmissionInVirtualApSetEnabled OBJECT-TYPE

SYNTAX TruthValue

MAX-ACCESS read-write

STATUS current

DESCRIPTION

"A STA shall include the Measurement Pilot Transmission Information element within Probe Responses frames if this attribute is TRUE.

The default value of this attribute is FALSE."

::= { dot11StationConfigEntry 54 }

dot11MeasurementPilotPeriod OBJECT-TYPE

SYNTAX INTEGER (1..65535)

MAX-ACCESS read-write

STATUS current

DESCRIPTION

"This attribute shall specify the number of TUs that a station shall use

for scheduling Measurement Pilot transmissions. This value is transmitted

in Measurement Pilot frames."

::= { dot11StationConfigEntry 55 }

dot11MeasurementPilotTransmitPriority OBJECT-TYPE

SYNTAX INTEGER (0..3)

MAX-ACCESS read-write

STATUS current

DESCRIPTION

"This attribute shall specify the Access Category (AC), at which Measurement

Pilot frames are transmitted."

::= { dot11StationConfigEntry 56 }
Dot11RRMNeighborReportEntry ::=

SEQUENCE {

dot11RRMNeighborReportIndex Unsigned32,

dot11RRMNeighborReportIfIndex InterfaceIndex,

dot11RRMNeighborReportBSSID MacAddress,

dot11RRMNeighborReportAPReachability INTEGER,

dot11RRMNeighborReportSecurity TruthValue,

dot11RRMNeighborReportCapSpectrumMgmt TruthValue,

dot11RRMNeighborReportCapQoS TruthValue,

dot11RRMNeighborReportCapAPSD TruthValue,

dot11RRMNeighborReportCapRRM TruthValue,

dot11RRMNeighborReportCapDelayBlockAck TruthValue,

dot11RRMNeighborReportCapImmediateBlockAck TruthValue,

dot11RRMNeighborReportKeyScope TruthValue,

dot11RRMNeighborReportChannelNumber INTEGER,

dot11RRMNeighborReportRegulatoryClass INTEGER,

dot11RRMNeighborReportPhyType INTEGER,

dot11RRMNeighborReportNeighborTSFInfo Unsigned32,

dot11RRMNeighborReportPilotInterval Unsigned32,

dot11RRMNeighborReportPilotMultipleBSSID OCTET,

dot11RRMNeighborReportBeaconInterval Unsigned32,

dot11RRMNeighborReportSSID OCTET STRING,

dot11RRMNeighborReportRowStatus RowStatus}
dot11RRMNeighborReportPilotMultipleBSSID OBJECT-TYPE

SYNTAX OCTET
UNITS "BSSID LSBs"

MAX-ACCESS read-create

STATUS current

DESCRIPTION

"Indicator of the range of BSSIDs for which the Measurement Pilot is transmitted”

::= { dot11RRMNeighborReportEntry 17 }
dot11SMTRRMConfig OBJECT-GROUP

OBJECTS { dot11APChannelReportIndex,

dot11APChannelReportIfIndex,

dot11APChannelReportRegulatoryClass,

dot11APChannelReportChannelList,

dot11RRMNeighborReportIndex,

dot11RRMNeighborReportIfIndex,

dot11RRMNeighborReportBSSID,

dot11RRMNeighborReportReachability,

dot11RRMNeighborReportSecurity,

dot11RRMNeighborReportCapSpectrumMgmt,

dot11RRMNeighborReportCapQoS,

dot11RRMNeighborReportCapAPSD,

dot11RRMNeighborReportCapRRM,

dot11RRMNeighborReportCapDelayBlockAck,

dot11RRMNeighborReportCapImmediateBlockAck,

dot11RRMNeighborReportKeyScope,

dot11RRMNeighborReportChannelNumber,

dot11RRMNeighborReportRegulatoryClass,

dot11RRMNeighborReportPhyType,

dot11RRMNeighborReportNeighborTSFInfo,

dot11RRMNeighborReportPilotInterval,

dot11RRMNeighborReportPilotMultipleBSSID,

dot11RRMNeighborReportBeaconInterval,

dot11RRMNeighborReportSSID,

dot11RRMNeighborReportRowStatus }

STATUS current

DESCRIPTION

"The S M T R R M Config package is a set of attributes that shall be present

if the STA supports the Radio Measurement service."

::= { dot11Groups 37 }
Editor: starting from Clause 3, renumber entries, tables, figures and MIB objects.
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