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4. Abbreviations and acronyms

Insert the following new definitions in alphabetical order, renumbering as necessary: 
TMPTT

target measurement pilot transmission time

7. Frame formats

7.1 MAC frame formats

7.1.3 Frame fields

7.1.3.1 Frame Control field

7.1.3.1.2 Type and Subtype fields
Change the contents of Table 1 as shown:

	Type value
b3 b2
	Type description
	Subtype value
b7 b6 b5 b4
	Subtype description

	00
	Management
	0000
	Association request

	00
	Management
	0001
	Association response

	00
	Management
	0010
	Reassociation request

	00
	Management
	0011
	Reassociation response

	00
	Management
	0100
	Probe request

	00
	Management
	0101
	Probe response

	00
	Management
	0110
	Measurement Pilot

	00
	Management
	0111
	Reserved

	00
	Management
	1000
	Beacon

	00
	Management
	1001
	Announcement traffic indication message (ATIM)

	00
	Management
	1010
	Disassociation

	00
	Management
	1011
	Authentication

	00
	Management
	1100
	Deauthentication

	00
	Management
	1101
	Action

	00
	Management
	11010-1111
	Reserved

	01
	Control
	0000-100111
	Reserved

	01
	Control
	1000
	Block Acknowledgement Request (BlockAckReq)

	01
	Control
	1001
	Block Acknowledgement (BlockAck)

	01
	Control
	1010
	Power Save Poll (PS-Poll)

	01
	Control
	1011
	Request To Send (RTS)

	01
	Control
	1100
	Clear To Send (CTS)

	01
	Control
	1101
	Acknowledgement (ACK)

	01
	Control
	1110
	Contention-Free (CF)-End

	01
	Control
	1111
	CF-End + CF-Ack

	10
	Data
	0000
	Data

	10
	Data
	0001
	Data + CF-Ack

	10
	Data
	0010
	Data + CF-Poll

	10
	Data
	0011
	Data + CF-Ack + CF-Poll

	10
	Data
	0100
	Null function (no data)

	10
	Data
	0101
	CF-Ack (no data)

	10
	Data
	0110
	CF-Poll (no data)

	10
	Data
	0111
	CF-Ack + CF-Poll (no data)

	10
	Data
	1000-1111
	QoS DataReserved

	10
	Data
	1001
	QoS Data + CF-Ack

	10
	Data
	1010
	QoS Data + CF-Poll

	10
	Data
	1011
	QoS Data + CF-Ack + CF-Poll

	10
	Data
	1100
	QoS Null (no data)

	10
	Data
	1101
	Reserved

	10
	Data
	1110
	QoS CF-Poll (no data)

	10
	Data
	1111
	QoS CF-Ack + CF-Poll (no data)

	11
	Reserved
	0000-1111
	 Reserved


7.2 Format of individual frame types

7.2.3 Management frames
Insert the following subclause after subclause 7.2.3.9:

7.2.3.10 Measurement Pilot frame format
The frame body of a management frame of subtype Measurement Pilot contains the information shown in Table Tx0.
Table Tx0 – Measurement Pilot frame body

	Order
	Information
	Notes

	1
	Timestamp
	

	2
	Measurement Pilot Interval
	

	3
	Beacon Interval
	

	4
	Capability Information
	

	5
	RSN Capabilities
	

	6
	Country String
	

	7
	Max Regulatory Power
	

	8
	Max Transmit Power
	

	9
	Transmit Power Used
	

	10
	Transceiver Noise Floor
	

	11
	DS Parameter Set
	The DS Parameter Set information element is present within Measurement Pilot frames generated by STAs using direct sequence PHYs.


7.3 Management frame body components

7.3.1 Fixed fields

Insert the following subclauses with the figures included therein, renumbering as necessary:

7.3.1.18 Country String

The Country String field is 3 octets in length.  The STA shall set this field to the value contained in the dot11CountryString attribute.  The Country String field is illustrated in Figure Fx00.

	
	B0
	B23

	
	Country String

	Octets:
	3


Figure Fx00—Country String fixed field

7.3.1.19 Measurement Pilot Interval field
The Measurement Pilot Interval field represents the number of time units (TUs) between target measurement pilot transmission times (TMPTTs). The length of the Measurement Pilot Interval field is 2 octets. The Measurement Pilot Interval field is illustrated in Figure Fx0.

	
	B0
	B15

	
	Measurement Pilot Interval

	Octets:
	2


Figure Fx0—Measurement Pilot Interval fixed field

7.3.1.20 Max Regulatory Power field
The Max Regulatory Power field is a signed integer and is 1 octet in length. It shall indicate the maximum power, in units of dBm, a STA is allowed by the regulatory authority to transmit on the current channel. The Max Regulatory Power field is illustrated in Figure Fx1.

	
	B0
	B7

	
	Max Regulatory Power

	Octets:
	1


Figure Fx1—Max Regulatory Power fixed field

7.3.1.21 Max Transmit Power field
The Max Transmit Power field is a signed integer and is 1 octet in length. When set by an STA, it provides an upper limit, in units of dBm, on the transmit power as measured at the output of the antenna connector to be used by that STA on the current channel.  The value of the Max Transmit Power field shall be less than or equal to the Max Regulatory Power value for the current channel.   The Max Transmit Power field is illustrated in Figure Fx2.

	
	B0
	B7

	
	Max Transmit Power

	Octets:
	1


Figure Fx2—Max Transmit Power fixed field

7.3.1.22 Transmit Power Used field
The Transmit Power Used field is a signed integer and is 1 octet in length. It shall be less than or equal to the Max Transmit Power and indicates the actual power used as measured at the output of the antenna connector, in units of dBm, by a STA when transmitting the frame containing the Transmit Power Used field.  The Transmit Power Used field is illustrated in Figure Fx3.

	
	B0
	B7

	
	Transmit Power Used

	Octets:
	1


Figure Fx3—Transmit Power Used fixed field

7.3.1.23 Transceiver Noise Floor field
The Transceiver Noise Floor field is a signed integer and is 1 octet in length. It shall indicate the noise floor of the receiver used by the STA transmitting the measurement pilot frame in units of dBm.  The transceiver noise floor is referenced to the connector of the currently in-use receiving antenna. The Transceiver Noise Floor field is illustrated in Figure Fx4.

	
	B0
	B7

	
	Transceiver Noise Floor

	Octets:
	1


Figure Fx4—Transceiver Noise Floor fixed field

10. Layer management

10.3 MAC sublayer management entity (MLME) service access point (SAP) interface

Insert the following subclauses with the tables included therein, renumbering as necessary:

10.3.17 Link Margin request

This set of primitives allows STA to retrieve uplink and downlink link margins as computed in 11.5.9.

10.3.17.1 MLME-LINKMARGIN.request 

10.3.17.1.1 Function

This set of primitives allows STA to retrieve uplink and downlink link margins as computed in 11.5.9.

10.3.17.1.2 Semantics of the Service Primitive 

The primitive parameters are as follows:

MLME-LINKMARGIN.request 
(





Link Margin Category

)

	Name
	Type
	Valid Range
	Description

	Link Margin Category
	Enumeration
	ULM or DLM or ALL 
	Differentiates between uplink link margin and downlink link margin request. Shall only be present if dot11MeasurementPilotEnabled is true.


10.3.17.1.3 When generated

This primitive is generated by the SME to request that a Link Margin report, which contains link margins computed base on information received in Measurement Pilot frame, be sent to the SME upper layer application.

10.3.17.1.4 Effect of receipt

On receipt of this primitive, the MLME shall construct a Link Margin Report frame and send it back to the SME’s upper layer interface.
10.3.17.2 MLME-LINKMARGIN.report

10.3.17.2.1 Function

This primitive reports the result of the Link Margin request.

10.3.17.2.2 Semantics of the Service Primitive

The primitive parameters are as follows:

MLME-LINKMARGIN.report 
(

ResultCode, 

Link Margin Category,

Uplink Link Margin,

Downlink Link Margin

)
	Name
	Type
	Valid Range
	Description

	ResultCode
	Enumeration
	SUCCESS,

INVALID

PARAMETERS,

LM INFO UNAVAILABLE
	Reports the outcome of a Link Margin request


	Link Margin

Category
	Enumeration
	ULM or DLM or ALL
	Differentiates between uplink link margin and downlink link margin computation. Shall only be present if dot11MeasurementPilotEnabled is true.



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

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


 10.3.17.2.3 When generated

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

10.3.17.2.4 Effect of receipt

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

11. MAC sublayer management entity

Change subclause 11.5 as follows:

11.5 TPC procedures
ERC/DEC/(99)23 requires RLANs operating in the 5GHz band to use transmitter power control, involving specification of a regulatory maximum transmit power and a mitigation requirement for each allowed channel, to reduce interference with satellite services. This Standard describes such a mechanism, referred to as Transmit Power Control (TPC). 

This clause describes TPC procedures that may be used to satisfy these and similar future regulatory requirements in Europe. The procedures may also satisfy comparable needs in other regulatory domains and other frequency bands and may be useful for other purposes, such as reduction of interference, range control and reduction of power consumption. 

STAs shall use the TPC procedures defined in this clause if dot11SpectrumManagementRequired is true or dot11RadioMeasurementEnabled is true. dot11SpectrumManagementRequired shall be set true when regulatory authorities require TPC. It may also be set true in other circumstances. The TPC procedures provide for the: 

· Association of STAs with an AP in a BSS based on the STA’s power capability (11.5.1). 

· Specification of regulatory and local maximum transmit power levels for the current channel (11.5.2). 

· Selection of a transmit power for each transmission in a channel within constraints imposed by regulatory and local requirements (11.5.3). 

· Measurement of link path loss and estimation of link margin (11.5.4). 

· Adaptation of transmit power based on a range of information, including path loss and link margin estimates (11.5.4). 

For the purposes of TPC: 

· A STA with dot11SpectrumManagementRequired set equal to true shall not operate in a BSS or IBSS unless the Spectrum Management bit is set equal to 1 in the Capability Information field in Beacons, Measurement Pilot frames, and Probe Responses received from other STAs in the BSS or IBSS, with the following exception. 

· A STA may operate when the Spectrum Management bit is set equal 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 equal to true before associating with a BSS or IBSS in which the Spectrum Management bit is set equal to 1 in the Capability Information field in Beacons, Measurement Pilot frames, and Probe Responses received from the BSS or IBSS. 

· APs may allow association of devices that do not have the Spectrum Management bit set equal to 1 in the Capability Information field in Association and Reassociation Requests received from the STA to account for the existence of legacy devices that do not support TPC but do meet regulatory requirements.

Change subclause 11.5.2 as follows:

11.5.2 Specification of regulatory and local maximum transmit power levels

A STA shall determine a regulatory maximum transmit power for the current channel. The STA shall use the minimum of the following:

· Any regulatory maximum transmit power received in a Country element from the AP in its BSS or another STA in its IBSS and

· Any regulatory maximum transmit power for the channel in the current regulatory domain received in the Max Regulatory Power field from the AP in its BSS or known by the STA from other sources.

A STA shall determine a local maximum transmit power for the current channel. The STA shall use the minimum of the following:

· Any local maximum transmit power received in the combination of a Country element and a Power Constraint element from the AP in its BSS or another STA in its IBSS and

· Any local maximum transmit power for the channel regulatory domain known by the STA from other sources.

Any calculation of the local maximum transmit power for the channel shall ensure the mitigation requirements for the channel in the current regulatory domain can be satisfied. The conservative approach is to set the local maximum transmit power level equal to the regulatory maximum transmit power level minus the mitigation requirement. However, it may be possible to satisfy the mitigation requirement using a higher local maximum transmit power level. A lower local maximum transmit power level may be used for other purposes (e.g., range control, reduction of interference).
The regulatory and local maximum transmit powers may change in a STA during the life of a BSS. However, network stability should be considered when deciding how often or by how much these maximums are changed. The regulatory and local maximum transmit powers shall not change during the life of an IBSS.

An AP in a BSS and a STA in an IBSS shall advertise the regulatory maximum transmit power for the current channel in Beacon frames and Probe Response frames using a Country element. An AP in a BSS and a STA in an IBSS shall advertise the local maximum transmit power for the current channel in Beacon frames and Probe Response frames using the combination of a Country element and a Power Constraint element. 

When dot11MeasurementPilotEnabled is set to true, an AP in a BSS shall advertise the regulatory maximum transmit power for the current channel in Measurement Pilot frames using a Max Regulatory Power field. 
Where TPC is being used for radio resource measurement without spectrum management, the inclusion of a Power Constraint element in Beacon and Probe Response frames shall be optional.

Insert new subclause 11.9, renumbering as necessary:

11.9 Measurement Pilot frame generation and usage

11.9.1 Measurement Pilot frame generation by an AP

If dot11MeasurementPilotEnabled is true, an AP shall maintain a Measurement Pilot frame generation function and transmit Measurement Pilot frames according to the aMeasurementPilotPeriod attribute within the AP. This defines a series of TMPTTs exactly aMeasurementPilotPeriod apart. A TMPTT arrives when the AP’s local TSF timer (in (s) modulo the Measurement Pilot Frame Interval equals zero. At each TMPTT, the AP shall schedule a Measurement Pilot frame as the next frame for transmission. If the medium is determined by the carrier-sense mechanism (see 9.2.1) to be unavailable, the AP shall delay the actual transmission of a Measurement Pilot frame according to the basic medium access rules specified in Clause 9. In case a TBTT collides with a TMPTT, the AP shall first transmit beacon and then transmit the Measurement Pilot frame. 

An AP shall transmit Measurement Pilot frames to the broadcast address. An AP shall not retransmit or buffer Measurement Pilot frames for power save reasons. Once started, the AP shall maintain Measurement Pilot frame transmissions for the life of the BSS.

11.9.2 Link margin calculation (informative)

STA may calculate link margin with information received in measurement pilot frames, use it to assess the current link condition, and assist in roaming decision. Link margin may be 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. Further assuming that STA knows “STA Noise Floor” and “STA Max Transmit Power”.

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

Downlink Link Margin (DLM) = RCPIMaxPwr – STA Noise Floor

Uplink Link Margin (ULM) = RCPIMaxPwr – (Max Transmit Power – STA Max Transmit Power) – Transceiver Noise Floor

Abstract


This document presents normative text for the 802.11k Measurement Frame Proposal (doc# 04/1425r0), which was presented in the IEEE 802.11 November 2004 plenary meeting in San Antonio, TX. The term “Measurement Frame” is renamed as “Measurement Pilot Frame” in this document. 
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