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Abstract

This document proposes text for radio measurement requests and reports of a new measurement type, Link Margin Information, using management frames of the Action subtype with a new Radio Measurement category. In general, the Link Margin can vary over time due to the changing environment. The Link Margin implies the useful information on the distance between STAs, the link quality and the requirement of the reporting STA. In addition, the Link Margin can vary over time due to the changing environment. The measured Link Margin Information can be used to analyze this time varying characteristics of the environment. While the Link Margin fractions represent rather detail dynamic information, the Average Link Margin overall average during the Measurement Duration. The Link Margin Information can help to assess the link budget more accurately during the Measurement Duration. They can be used to monitor and detect the current or imminent degradation of channel quality or the change of neighbor environment, to adjust the various QoS levels accordingly, for example, transmission power or data rate, and to manage the radio resources more efficiently. 
3. Definitions

Insert the following new definitions in alphabetical order, renumbering as necessary:
Link Margin:
A ratio of the received signal power to the minimum desired signal power by the STA.
Dynamic Coverage Control (DCC):
A mechanism to adjust the transmission power of an AP. Down-link transmission from an AP to STAs in a BSS may decrease the utilization of adjacent BSSs. By adjusting the transmission power of the AP, coverage range of the AP can be optimized.

4. Abbreviations and acronyms

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

DCC
Dynamic Coverage Control

7. Frame formats

7.3.2.19 Measurement Request element
Insert the following new sections and renumber figures and tables as necessary. 

Table 0‑1 – Measurement Type definitions for Measurement Request element

	Measurement Name
	Measurement Type

	Link Margin Information Request
	9

	Reserved
	10-255


7.3.2.19.6 Link Margin Information Request

The Measurement Request field corresponding to a Link Margin Information Request is shown in figure 0-3.

	
	
	
	
	
	

	
	Channel Number
	Channel Band
	Measurement Duration 
	Minimum Link Margin
	Desired Link Margin

	Octets:
	1
	1
	2
	1
	1


Figure 0‑1 – Measurement Request field format for a Link Margin Information Request
Channel Number indicates the channel number on which the requesting STA instructs the receiving STA to report Link Margin Information.

Channel Band indicates the frequency band, taken from Table 0-3, in which the receiving STA shall conduct its measurement.
Measurement Duration field shall be set equal to the duration of the requested measurement, expressed in TUs.

Minimum Link Margin indicates the minimum Link Margin, expressed in dB. Minimum Link Margin is used to determine if the continuously measured Link Margin is above or below the value during the Measurement Duration and to compute the fractions.
Desired Link Margin indicates the desired Link Margin, expressed in dB. Desired Link Margin is used to determine if the continuously measured Link Margin is above or below the value during the Measurement Duration and to compute the fractions.

7.3.2.20 Measurement Report element
Table 0‑2 – Measurement Type definitions for Measurement Report element

	Measurement Name
	Measurement Type

	Link Margin Information Report
	9

	Reserved
	10-255


7.3.2.20.6 Link Margin Information Report

The format of the Measurement Report field corresponding to a Link Margin Information Report is shown in Figure 0‑6.

	
	
	
	
	
	
	
	
	
	

	
	Channel Number
	Channel Band
	Measurement Duration 
	Minimum Link Margin
	Desired Link Margin
	Lower Minimum Link Margin Fraction
	Lower Desired Link Margin Fraction
	Upper Desired Link Margin Fraction
	Average Link Margin

	Octets:
	1
	1
	2
	1
	1
	1
	1
	1
	1


Figure 0‑2 – Measurement Report field format for a Link Margin Information Report
Channel Number indicates the channel number to which the Link Margin Information Report applies.

Channel Band indicates the measured frequency band, taken from Table 0-3.

Measurement Duration field shall be set equal to the duration of the requested measurement, expressed in TUs.

Minimum Link Margin indicates the minimum Link Margin, expressed in dB. Minimum Link Margin is used to determine if the continuously measured Link Margin is above or below the value during the Measurement Duration and to compute the fractions.

Desired Link Margin indicates the desired Link Margin, expressed in dB. Desired Link Margin is used to determine if the continuously measured Link Margin is above or below the value during the Measurement Duration and to compute the fractions.

Lower Minimum Link Margin Fraction indicates the fractional ratio of the duration over which Link Margin was below the Minimum Link Margin to the duration over which the signal was present during the Measurement Duration. It is defined as Ceiling (255 * [Duration over which Link Margin was below Minimum Link Margin]/ [Duration over which the signal was present]).
Lower Desired Link Margin Fraction indicates the fractional ratio of the duration over which Link Margin was above the Minimum Link Margin and below the Desired Link Margin to the duration over which the signal was present during the Measurement Duration. It is defined as Ceiling (255 * [Duration over which Link Margin was above Minimum Link Margin and below Desired Link Margin]/ [Duration over which the signal was present]).
Upper Desired Link Margin Fraction indicates the fractional ratio of the duration over which Link Margin was above the Desired Link Margin to the duration over which the signal was present during the Measurement Duration. It is defined as Ceiling (255 * [Duration over which Link Margin was above Desired Link Margin]/ [Duration over which the signal was present]).
Average Link Margin field contains the average Link Margin, as defined in <TBD>, in the specified channel over the measurement duration. The field is coded as a signed integer in units of dB. This field may be the weighted average or unweighted average of link margins.

11. MLME

Insert the following new subsections under Section 11, adjusting the subsection numbers, figure numbers and table numbers as necessary: 

11.7 Radio Measurement Procedures

11.7.7 Specific measurement usage

11.7.7.7 Link Margin Information Report

A STA receiving a Link Margin Information Request shall respond with a Link Margin Information Report frame containing the Link Margin fractions (Lower Minimum Link Margin Fraction, Lower  Desired Link Margin Fraction, and Upper Desired Link Margin Fraction) and the Average Link Margin. STAs receiving a Link Margin Information Request frame may measure the Link Margin fractions and the Average Link Margin using received beacon or data frames. A STA may request the Link Margin fractions and the Average Link Margin information periodically or as necessary.

There are many factors affecting the Link Margin. Examples are

· Location of STAs (path loss)

· Channel quality (fading)

· Number of adjacent BSSs

· Required minimum data rate

· Receiver characteristics
The Link Margin implies the useful information on the distance between STAs, the link quality and the requirement of the reporting STA. In addition, the Link Margin can vary over time due to the changing environment. The measured Link Margin Information can be used to analyze this time varying characteristics of the environment. While the Link Margin fractions represent rather detail dynamic information, the Average Link Margin overall average during the Measurement Duration. 

The Link Margin Information can help to assess the link budget more accurately during the Measurement Duration. They can be used to monitor and detect the current or imminent degradation of channel quality or the change of neighbor environment, to adjust the various QoS levels accordingly, for example, transmission power or data rate, and to manage the radio resources more efficiently. 
11.9. Dynamic Coverage Control (DCC)

11.9.1 Adaptation of the transmit power

The Average Link Margin in combination with Link Margin fractions can be used to decide the minimum desired transmission power of the AP for the STAs in the BSS and to expect the imminent change in the current link quality or the environment. This helps 1) to minimize the transmission power of the AP for the STAs, 2) to reduce the interference between adjacent BSSs, 3) to minimize the chance of access by rogue APs, and 4) to allow the authorized STAs only to access the BSS. The information can also be used to adjust the transmission power of the STAs in the BSS. It requires, however, a caution to prevent the hidden node problem. Other measurement information, for example, Hidden Node Request/Report, can be used to prevent it in conjunction with the Link Margin Information. It is useful to have the Link Margin fractions and the Average Link Margin in a multiple dwelling scenario, such environment as densely populated hot spots or homes/apartments/offices.

A measuring AP or STA may use a mechanism to dynamically adapt the transmission power of the AP or STA to the minimum desired power, and to optimize the coverage range. The AP and STAs may use any criteria to measure the Link Margin estimates and any adaptation mechanisms to adapt the transmission power. The criteria and mechanisms are beyond the scope of this specification.
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