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Abstract

This document contains proposed draft text for 802.11h.  The purpose is to clarify the existing draft.

Link Margin

Draft Normative text (Replacing existing text at line 318)

The Link Margin field contains the estimated link margin at the time and for the rate at which the frame containing the TPC Request element was received. The link margin is defined as the ratio of the received signal power to the minimum desired by the STA receiving the TPC request. The STA shall incorporate the rate information and channel conditions, including interference, into its computation of link margin. The specific algorithm for computing the link margin is implementation dependent. The link margin field is coded as a signed integer in units of dB. 

When a TPC Report element is included in a Beacon or Probe Response the Link Margin field shall be set equal to zero and shall be ignored.

Draft Informative text

Link margin information is included in the TPC Response frame to allow a receiving STA to inform a transmitting STA of the signal level received, relative to that required for effective communication at the given rate.  The purpose of link margin is to provide a method for a receiving STA to communicate the quality of the communication link from the transmitting STA, without having to explicitly define the details of the receiver implementation.  This information could then be used, if desired, by the transmitting STA to help determine its transmit power setting.

For example, an STA might receive a TPC Request frame at the 24 MBps rate with a signal-to-noise ratio (SNR) of 30 dB.  This particular STA implementation requires an SNR of 13 dB for this rate.  For purposes of the link margin computation, the noise power is assumed to be the same between the measured SNR and the desired SNR. Thus, the link margin is computed by subtracting the 13 dB required SNR from the 30 dB measured SNR, yielding 17 dB.  The value 17 is reported in the link margin field of the TPC Response.   

Reply to Letter Ballot Comments concerning the definition of Link Margin

The purpose of link margin is to convey the amount of excess received signal level at the receiving station.  This is useful for enabling certain types of power control algorithms, such as those that would seek to minimize the transmitter power. The definition of link margin does not need to include a specific measurement method, such as bit error rate seen at the receiver.  Such a definition is undesirable because it is inconsistent with the remainder of 802.11, which does not define target bit error rates for communication. Rate selection, which also depends on signal quality, is entirely implementation dependent and yet it is able to function in a mixed implementation environment without explicit bit error rate requirements.   

RSSRI Text (Renamed RPI)

Definition:

3.55 received power indicator (RPI): a quantized measurement of received power level as seen at the antenna

Normative Text:

7.3.2.15.3 RPI Histogram Report

A Measurement ID equal to 2 in the Measurement Report element indicates an RPI Histogram Report. The format of the Measurement Report field corresponding to an RPI Histogram Report is shown in Figure 1.

	
	
	
	
	
	
	
	
	
	

	
	Channel Number
	RPI 0 density
	RPI 1 density
	RPI 2 density
	RPI 3 density
	RPI 4 density
	RPI 5 density
	RPI 6 density
	RPI 7 density

	Octets:
	1
	1
	1
	1
	1
	1
	1
	1
	1


Figure 1 - Measurement Report field format for an RPI Histogram Report 

The RPI Histogram Report shall contain the RPI densities observed in the channel, specified by the Channel Number field, over the Measurement Period for the eight RPI levels defined in Table 1.  To compute the RPI densitites, the STA will measure the received power level on the specified channel, as seen at the antenna, as a function of time over the measurement period.  The tolerance of the received power measurement shall be +/- 5 dB. Furthermore, the received signal power measurement should be a monotonic function of the actual power at the antenna.

The received power measurement is converted to a sequence of RPI values by quantizing the measurements according to Table 1.  

The RPI densities are then computed by Ceiling (255 * [Period of time receiving at RPI value / Measurement Period]) for each of the eight possible RPI values.

Table 1 - RPI definitions for an RPI Histogram Report

	RPI
	Power Level Observed at the Antenna (dBm)

	0
	Power ( -87

	1
	-87 < Power ( -82

	2
	82 < Power ( -77

	3
	-77 < Power ( -72

	4
	-72 < Power ( -67

	5
	-67 < Power ( -62

	6
	-62 < Power ( -57

	7
	-57 < Power


Informative Text:

The RPI Histogram Report provides an additional mechanism for the AP to gather information on the state of a channel from an STA in the BSS.  This information can then be used by the AP to assist in the choice of new channel during DFS.  RPI histograms can be used to help avoid false primary user detections and to assess the general level of interference present on a channel. 
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