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Introduction 
This submission contains the text proposal to improve the collocated interference reporting feature as currently defined in IEEE 802.11v/D7.04 [1], and to resolve CID-70, 73, 78, 84 from the initial 11v sponsor ballot.  

The proposed modifications are in reference to the text in IEEE P802.11v/D7.4 and are indicated by the change marks as follows:

7.3.2.84 Collocated Interference Report element 

The Collocated Interference Report element contains some characteristics of the reported collocated interference. The Collocated Interference Report element is defined in Figure 7-95o105. 

	
	
	
	
	
	

	
	Element ID
	Length
	Report Period
	Interference Level


	Interference Level Accuracy/Interference Index



	Octets:
	1
	1
	1
	1
	1

	
	
	
	
	
	

	
	Interference Interval


	Interference Burst Length
	Interference Start Time/duty cycle
	Interference Center Frequency
	Interference Bandwidth

	Octets
	4
	4
	4
	4
	2

	Figure 7-95o105— Collocated Interference Report element format


The Element ID field is equal to the Collocated Interference Report value in Table 7-26.

The value of the Length field is 21.

The Report Period field contains an unsigned integer value, in units of 200 TUs. If the Report Period field is set to a value that is greater than 0, then the reporting is periodic, and the field contains the period of sending the report, If the Report Period field is 0, then the reporting is not periodic, and a report is generated when the STA knows of a change in the collocated interference. See 11.22.8 for further details.

The Interference Level field is a 2's complement signed integer indicating the maximum level of the collocated interference power in units of dBm over all receive chains averaged over a 4 s period during an interference period and across interference bandwidth. When the interference level is unknown, the field is set to +127 dBm. When the interference level is equal or greater than 126 dBm, the field is set to +126 dBm. If no collocated interference is present the field is set to -128 dBm. When the interference level is equal or lower than -127 dBm, the field is set to -127 dBm. The interference level is referenced to the antenna connector (see 3.174) used for reception, like RCPI.

EDITORIAL NOTE—Antenna Connector (3.174) is defined in IEEE 802.11k-2008.

The Interference Level Accuracy/Interference Index field is shown in Figure 7-95o106. 

	
	B0-B3
	B4-B7

	
	Expected Accuracy
	Interference Index

	Bits
	4
	4

	Figure 7-95o106—Interference Level Accuracy/Interference Index field format


The Expected Accuracy field represents an unsigned integer indicating the expected accuracy of the estimate of interference in dB with 95% confidence interval. If the Interference Level field is X (dBm) and the expected accuracy field is Y (dB), the actual interference level is in the range of [X - Y, X +Y] with the probability of 95%. The range of expected accuracy is from 0 to 14dB. If accuracy is unknown or greater than 14 dB, then the Expected Accuracy field is set to 15.

The Interference Index field indicates the interference index that is unique for each type of interference source. The field set to 0 indicates that no collocated interference is present. See 11.22.8 for further details.

The Interference Interval field indicates the interval between two successive periods of interference in microseconds. When the interval between two successive periods of interference is variable the field is set to 232-1. When the interval between two successive periods of interference is equal or greater than 232-2 the field is set to 232-2. If no collocated interference is present the field is set to 0.

The Interference Burst Length field indicates the duration of each period of interference in microseconds. When the duration of each period of interference is variable the field is set to 232-1. When the duration of each period of interference is equal or greater than 232-2 the field is set to 232-2. If no collocated interference is present the field is set to 0.

The Interference Start Time/duty cycle field contains the least significant 4 octets (i.e. B0-B31) of the TSF timer at the start of the interference burst. When either the Interference Interval or the Interference Burst Length fields are set to 232-1, this field indicates the average duty cycle. The average duty cycle value is defined as follows: 


average duty cycle = Round-to-Integer ((232-2) x (average interference burst length/average interference interval))

When the interference is non-periodic or no collocated interference is present, the Interference Start Time field is set to 0. 

The Interference Center Frequency field indicates the center frequency of interference in units of 5 kHz. When center frequency is unknown, the center frequency of the STA's operating channel is reported. If no collocated interference is present the field is set to 0.

The Interference Bandwidth field indicates the bandwidth in units of 5 kHz at the -3dB roll-off point of the interference signal. When bandwidth of the interference signal is unknown, the field is set to 65535. When bandwidth of the interference signal is equal or greater than 65534 the field is set to 65534. If no collocated interference is present the field is set to 0.

7.4.12.13 Collocated Interference Request frame format

The Collocated Interference Request frame uses the Action frame body format and is transmitted by a STA to request collocated interference reports, sent using Collocated Interference Report frames. The format of the Collocated Interference Request frame body is shown in Figure 7-101ag.

	
	
	
	
	

	
	Category
	Action
	Dialog Token
	Request Info

	Octets:
	1
	1
	1
	1

	Figure 7-101ag—Collocated Interference Request frame format


The Category field is set to the value indicating the WNM category, as specified in Table 7-24 in 7.3.1.11.

The Action field is set to the value indicating Collocated Interference Request, as specified in Table 7-57ac in 7.4.12.1.

The Dialog Token field is set to any nonzero value to identify the request/response transaction.

The Request Info field is shown in Figure 7-101ah.

	
	B0-B1
	B2-B7

	
	Automatic Response Enabled
	Report Timeout

	Bits:
	2
	6

	Figure 7-101ah—Request Info field format


The Automatic Response Enabled subfield contains an unsigned integer value. 

The Automatic Response Enabled subfield set to 0 indicates that the requesting STA cancels the previous requests so that the receiving STA stops sending collocated interference report 
. 

The Automatic Response Enabled subfield set to 1 indicates that the requesting STA requests the receiving STA to send a collocated interference report when the STA knows a change in the collocated interference,  subject to meeting the Report Timeout requirement.
The Automatic Response Enabled subfield set to 2 indicates that the requesting STA requests the receiving STA to send a collocated interference report periodically using the period included in the Report Period field in the Collocated Interference Report element, see 7.3.2.84.

The Automatic Response Enabled subfield set to 3 indicates that the requesting STA requests the receiving STA to send the collocated interference reports  periodically using the period included in the Report Period field in the Collocated Interference Report element, see 7.3.2.84, or send a collocated interference report when the STA knows of a change in the collocated interference, subject to meeting the Report Timeout requirement.

The Report Timeout field contains a value in units of 200 TUs and indicates the minimum duration between two consecutive Collocated Interference Report frames from the reporting STA.  When the Automatic Response Enabled subfield is set to 0, the Report Timeout field is reserved and set to 0.   
7.4.12.14 Collocated Interference Response

The Collocated Interference Report frame uses the Action frame body format and is transmitted in response to Collocated Interference Request frame. The format of the Collocated Interference Response frame body is shown in Figure 7-101ai.

	
	
	
	
	

	
	Category
	Action
	Dialog Token
	Collocated Interference Report Elements

	Octets:
	1
	1
	1
	variable

	Figure 7-101ai—Collocated Interference Report  frame format


The Category field is set to the value indicating the WNM category, as specified in Table 7-24 in 7.3.1.11.

The Action field is set to the value indicating Collocated Interference Report frame, as specified in Table 7-57ac in 7.4.12.1.

The Dialog Token field is set to the nonzero value received in the corresponding Collocated Interference Request frame to identify the request/response transaction.
The Collocated Interference Report Elements field contains one or more Collocated Interference Report elements to indicate the characteristics of the reported collocated interferences, as defined in 7.3.2.84.

11.22.8 Collocated interference reporting

Collocated interference may cause degradation of 802.11 STA performance either periodically or continuously. Collocated interference reporting allows a requesting STA to receive information concerning the collocated interference being experienced by another STA that is operating on the same channel as the requesting STA. Such interference may be due to an interaction between radios where a reporting STA is collocated with another radio device. Collocated interference information can be used by the requesting STA to manage communication to the reporting STA such that the effect of the interference may be limited. 

Implementation of Collocated interference reporting is optional for a WNM STA. A STA that implements Collocated Interference reporting has the MIB attribute dot11MgmtOptionCoLocIntfReportingImplemented set to true. When dot11MgmtOptionCoLocIntfReportingImplemented is true, dot11WirelessManagementImplemented shall be true. A STA that has a value of true for the MIB attribute dot11MgmtOptionCoLocIntfReportingEnabled is defined as a STA that supports collocated interference reporting. A STA for which the MIB attribute dot11MgmtOptionCoLocIntfReportingEnabled is set to true shall set the Collocated Interference Reporting field of the Extended Capabilities information element to 1. 

A requesting STA may request that collocated interference reporting is enabled at another STA that has indicated support for the interference reporting capability. To enable collocated interference reporting, the STA shall send a Collocated Interference Request frame with Automatic Response Enabled bit set to the value representing the requested reporting type, see 7.4.12.13. A STA accepting a request for collocated interference reporting shall send the first report when it has knowledge of collocated interference. 
Subsequently, a STA accepting a request with the Automatic Response Enabled subfield set to 1 shall send a collocated interference report when the temporal characteristics of the interference or the level of the interference caused by collocated interferer significantly change to provide updated information, subject to meeting the Report Timeout requirement.  A STA accepting a request with the Automatic Response Enabled subfield set to 2 or 3 shall send the collocated interference reports periodically using the period included in the Report Period field in the Collocated Interference Reporting element in the report frames. In addition to sending reports periodically, a STA accepting a request with the Automatic Response Enabled filed set to 3 shall send a collocated interference report when the temporal characteristics of the interference or the level of the interference caused by collocated interferer significantly change, subject to meeting the Report Timeout requirement. 
The criteria a reporting STA uses for determining significant changes are internal to the reporting STA and outside the scope of this standard. When the reporting STA sends a collocated interference report, it shall restart the Report Period timer for periodic reporting.  For either periodic reporting or reporting due to the changes in collocated interference,  the reporting STA shall not generate collocated interference reports more frequently than indicated by the Report Timeout field in Interference Request field in the Collocated Interference Request frame.  
The requesting STA can disable reporting by sending a Collocated Interference Request frame with the Automatic Response Enabled subfield set to 0. The collocated interference reporting shall be terminated on receipt of a Collocated Interference Request frame with the Automatic Response Enabled subfield set to 0. All outstanding collocated interference requests are cancelled upon a BSS transition and/or channel switch.  A new collocated interference request included in the new collocated Interference Request frame supersedes any previously received requests sent by the same STA. 


A STA that supports collocated interference reporting may send a Collocated Interference Request frame to another STA that supports collocated interference reporting immediately after they are associated, so that the reporting STA can send a collocated interference report as soon as it has knowledge of collocated interference.The Dialog Token field is set to the nonzero value received in the corresponding Collocated Interference Request frame which was used to enable the reporting. 


The reporting STA shall use the Interference Index field in Collocated Interference Report frame to indicate different types of interference. The reporting STA shall select unique Interference Index value for each collocated interference source. For example if the reporting STA has knowledge of collocated interference originating from two interference sources the reporting STA shall report both type of interference using separate Collocated Interference Report elements having separate Interference Index field. Both Collocated Interference Report elements can be sent in the same Collocated Interference Report frame and both can have the same report period. A report with the Interference Index field in the Collocated Interference Report element set to 0 indicates that no collocated interference is present. 
The characteristics of the interference are known a priori without requiring interference detection, measurement, and characterization by the 802.11 STA. The methods used by a reporting STA to determine the periodicity, level of interference, accuracy of the reported interference level, interference center frequency and interference bandwidth are outside the scope of this standard.
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