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Change 7.3.1.23 as follows:

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 frameframe in which it appears 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 k6.

Change Table 29 and the immediately following paragraph in 7.3.2.21 as follows:

7.3.2.21 Measurement Request element
Table 29—Measurement Type definitions for measurement requests

	Name
	Measurement Type
	Measurement Use

	Basic Request
	0
	Spectrum Management

	Clear Channel Assessment (CCA) request
	1
	

	Receive power indication (RPI) histogram request
	2
	

	Channel load request
	3
	Radio Resource Measurement

	Noise histogram request
	4
	

	Beacon request
	5
	

	Frame request
	6
	

	STA statistics request
	7
	

	LCI request
	8
	

	QoS metrics request
	9
	Radio Resource Measurement & Wireless Network Management

	Interference Diagnostics Request
	10
	Wireless Network Management

	Reserved
	11-254
	N/A

	Measurement Pause request
	255
	Radio Resource Measurement


When the Enable bit is set to 0 the Measurement Request field contains the specification of the measurement request corresponding to the Measurement Type as described in 7.3.2.21.1 through 7.3.2.21.117.3.2.21.12. When the Enable bit is set to 1, the Measurement Request field is only present when requesting a triggered QoS Metrics, or Interference Diagnostics measurement.

Insert the following clause after 7.3.2.21.11

7.3.2.21.12 Interference Diagnostics Request

The Measurement Request field corresponding to an Interference Diagnostics Request is shown in Figure v1. The response to an Interference Diagnostics Request is an Interference Diagnostics Report.

	
	
	

	
	Randomization Interval
	Interference Triggered Reporting
(optional)

	Octets:
	1
	4


Figure v1—Measurement Request field format for a 
Interference Diagnostics Request

Randomization Interval shall be set to the desired maximum random delay in the measurement start time, expressed in TUs. The use of Randomization Interval is described in 11.11.3. Randomization Interval is not used and shall be set to 0 when requesting triggered Interference diagnostics.

The Interference Triggered Reporting field is used to specify trigger conditions for management diagnostic reporting. The Interference Triggered Reporting field is as shown in Figure v2.

	
	
	
	
	

	
	Interference Trigger Condition
	Continuous Interference Threshold
	Periodic Interference Threshold
	Trigger Timeout

	Octets:
	1
	1
	1
	1


Figure v2—Interference Triggered Reporting field

Interference Trigger Condition is a bit-field that specifies reporting triggers for interference diagnostic reporting. The format of Interference Trigger Condition is shown in Figure v3.
	
	
	
	
	

	
	B0
	B1
	B2
	B7

	
	Continuous 
	Periodic
	Reserved

	Bits:
	1
	1
	5


Figure v3—Interference Trigger Condition field

· Continuous is set to 1 to request that an Interference Diagnostics Report be generated when continuous interference is present that exceeds the value in Continuous Interference Threshold.

· Periodic is set to 1 to request that an Interference Diagnostics Report be generated when interference is present that is periodic in nature with a peak level exceeding the value in Periodic Interference Threshold.

The Continuous Interference Threshold field contains a value in dBm representing the interference level to be used as the threshold value for the continuous trigger condition.
The Periodic Interference Threshold field contains a value in dBm representing the interference level to be used as the threshold value for the periodic trigger condition.

The Trigger Timeout field contains a value in units of 100TU during which a measuring STA shall not generate further triggered interference reports after a trigger condition has been met. See 11.11.8.
Change Table 30 and the immediately preceding paragraph in 7.3.2.22 as follows:

7.3.2.22 Measurement Report element
The Measurement Report field shall not be present when the Late bit is set to 1, the Incapable bit is set to 1 or the Refused bit is set to 1. Otherwise, it shall contain a measurement report, as described in 7.3.2.22.1 through 7.3.2.22.107.3.2.22.11.

Table 30—Measurement Type definitions for measurement reports

	Name
	Measurement Type
	Measurement Use

	Basic report
	0
	Spectrum Management

	Clear Channel Assessment (CCA) report
	1
	

	Receive power indication (CNPI) histogram report
	2
	

	Channel load report
	3
	Radio Resource Measurement

	Noise histogram report
	4
	

	Beacon report
	5
	

	Frame report
	6
	

	STA statistics report
	7
	

	LCI report
	8
	

	QoS metrics report
	9
	Radio Resource Measurement & Wireless Network Management

	Interference Diagnostics Report
	10
	Wireless Network Management

	Reserved
	310-255
	N/A


Insert the following clause after 7.3.2.22.11

7.3.2.22.12 Interference Diagnostics Report

The format of the Measurement Report field of an Interference Diagnostics report is shown in Figure v4.

	
	
	
	
	

	
	Measurement Start Time
	Interference Reporting Reason
	Transceiver Noise Floor
	Interference Characteristic

	Octets:
	1
	1
	1
	1, 2 or 10


Figure v4—Measurement Report field format for an 
Interference Diagnostics Report

The Measurement Start Time shall be set to the value of the STA TSF timer when the measurement was made. For a triggered Interference Diagnostics report, this shall be the TSF value at the reporting STA when the trigger condition was met.

The Interference Reporting Reason field is a bit field indicating the reason that the measuring STA sent the Interference Diagnostics report. The Interference Reporting Reason field is shown in Figure v5.

	
	
	
	
	

	
	B0
	B1
	B2
	B7

	
	Continuous 
Trigger
	Periodic Trigger
	Reserved

	Bits:
	1
	1
	5


Figure v5—Interference Reporting Reason field

· The Continuous Trigger bit set to 1 indicates that the Interference Diagnostics Report was generated as a triggered report due to the Level trigger.

· The Periodic Trigger bit set to 1 indicates that Interference Diagnostics Report was generated as a triggered report due to the Periodic trigger.

In a requested Interference Report, all bit fields in the Reporting Reason field are set to 0. More than one bit field in the Interference Reporting Reason field may be set if more than one trigger condition was met.

The Transceiver Noise floor field is as defined in 7.3.1.23.

The Interference Characteristic field enables the STA to report the type, level and timing of the local interference. The Interference Characteristic field is defined in Figure v6.

	
	
	
	
	
	
	

	
	Interference Type
	Interference Level
	Interference Signature
	Interference Interval
	Interference Burst Length
	Interference Start Time

	Octets:
	1
	1
	1
	2
	2
	4


Figure v6—Interference Characteristic field format

The Interference Type field consists of a number of bit-fields indicating the type of interference reported. The format of the Interference Type field is shown in Figure v7.

	
	
	
	
	
	
	

	
	B0
	B1
	B2
	B3
	B3
	B7

	
	Local Interference
	Receive Interference
	Transmit Interference
	Periodic Interference
	Reserved

	Bits:
	1
	1
	1
	1
	5


Figure v7—Interference Type field

· The Local Interference bit-field shall be set to 1 to indicate that the reported interference is due to a co-located radio at the reporting STA. If the reported interference is due to an external or unknown source, this bit-field shall be set to 0.
· The Receive Interference bit-field shall be set to 1 to report degradation in WLAN receiver performance due to interference. The Interference Level and optional interference timing fields further describe the degradation. If no degradation in WLAN receiver performance is being reported, this bit-field shall be set to 0.

· The Transmit Interference bit-field shall be set to 1 to report that the WLAN radio is causing interference to other radio systems at the reporting STA. If no such interference is being reported, in a triggered Interference Diagnostics report, or if Local Interference is 0, this bit-field shall be set to 0.

· The Periodic Interference bit-field shall be set to 1 to indicate that reported Receive Interference is periodic in nature with known timing. The periodic bit-field shall be set to 0 if the reported receive interference is non-periodic, or the periodicity is not known. If Periodic is set to 1, Interference Interval, Interference Burst Length and Interference Start Point shall be included in the Interference Characteristic field.

The Interference Level field is a signed integer indicating the level of the detected interference in units of dBm. The interference level is referenced to the connector of the currently in-use receiving antenna. The Interference Level field is only present if the Receive Interference bit-field is set to 1.
The Interference Signature field indicates the likely type of the transmitter causing the reported interference. The Interference Signature field is only present if the Receive Interference bit-field is set to 1. The interference types that may be reported are listed in Table v1.
Table v1—Interference Signature Values
	Value
	Probable Interference Type

	0
	Unknown

	1
	Bluetooth

	2
	FHSS Phone

	3
	Microwave Oven

	4
	GSM Voice

	5
	GSM/GPRS

	6 – 255
	Reserved


The Interference Interval field is present if the Periodic Interference bit-field is set to 1 and indicates the interval between two successive periods of interference in microseconds.

The Interference Burst Length field is present if the Periodic Interference bit-field is set to 1 and indicates the duration of each period of interference in microseconds.

The Interference Start Time field is present if the Periodic Interference bit-field is set to 1 and contains the least significant 4 bytes of the TSF timer at the start of the next interference burst.

If the reported interference is periodic in nature but complete timing information is not available a reporting STA may set Interference Interval, Interference Burst Length or Interference Start Time to 0 to indicate an unknown parameter.
Change 7.3.2.35 as follows

7.3.2.35 Wireless Network Management Capability Information element

The Wireless Network Management Capability Information element contains information about the wireless network management capabilities of a STA as shown in Figure v1.

	
	
	
	

	
	Element ID
	Length
	Wireless Network Management Capabilities

	Octets:
	1
	1
	2


Figure v1—Wireless Network Management Capability Information element format

The Element ID field is equal to the Wireless Network Management Capability value in Table 26.

The value of the length field is variable and depends on the length of the Wireless Network Management Capabilities field. The minimum value of the length field is 2.

The Wireless Network Management Capabilities field is a bit field indicating the advertised management capabilities of the STA. The Wireless Network Management Capabilities field is shown in Figure v2.

	
	
	
	
	
	

	
	B0
	B1
	B2
	B23
	B15

	
	Event Log
	Diagnostics Channel
	Interference Diagnostics
	Reserved

	Bits:
	1
	1
	1
	143


Figure v2—Wireless Network Management Capabilities

· The Event Log bit set to 1 indicates the STA supports Event Log diagnostics as described in 11.15.2. The Event Log bit set to 0 indicates that the STA does not support this service.

· The Diagnostics Channel bit set to 1 indicates the STA supports Diagnostics Channel as described in 11.15.3. The Diagnostics Channel bit set to 0 indicates that the STA does not support this service.

· The Interference Diagnostics bit set to 1 indicates the STA supports Interference diagnostics as described in 11.15.1.1. The Interference bit set to 0 indicates that the STA does not support this service.

· All other bits are reserved and shall be set to 0 on transmission and ignored on reception

The lack of a Wireless Network Management Capability element shall be interpreted as the STA having no advertised Wireless Network Management Capabilities.

Insert 11.15.1 as follows:

11.15 Wireless Network Management
11.15.1.1 Interference Diagnostics Reporting

Interference Diagnostics reporting allows an AP to receive information concerning the interference being experienced by an associated STA on the serving channel. Such interference may be due to an external source, or to an interaction between radios where a STA is co-located with another radio device. Interference diagnostic information can be used by the AP to manage communication to that STA such that the effect of the interference is limited.

A non-AP STA that supports Interference Diagnostics Reporting shall set the Interference Diagnostics capability bit in the Wireless Network Management Capabilities element to 1.

An AP may request an Interference Diagnostic report from an associated non-AP STA by sending an Interference Diagnostics Request without trigger conditions. The non-AP STA, if it accepts the request, shall return an Interference Diagnostics report. Alternatively, an AP may request that triggered Interference Diagnostic reporting is enabled at associated non-AP STAs that have indicated interference diagnostics capability. To enable STA Interference Diagnostic reporting, the AP shall send a Measurement Request element containing an Interference Diagnostics Request Type and with Enable and Report bits set to 1 within a Measurement Request frame. See 11.11.8. The trigger conditions for diagnostic reporting shall be specified in the request, e.g. the AP may request that a Report be sent when the continuous interference level caused by the co-located radio exceeds a defined threshold.
A non-AP STA accepting a request for interference diagnostic reporting shall send an Interference Diagnostics Report to the requesting STA if one or more of the specified trigger conditions occurs. The measuring non-AP STA shall not send further Interference Reports until the Trigger Timeout period specific in the request has expired, or revised trigger conditions have been requested.

Interference Diagnostics reporting shall be terminated on receipt of a Measurement Request element containing an Interference Diagnostics Request Type and with Enable bit set to 1 and Report bits set to 0 within a Measurement Request frame. Receipt of a Measurement Request element containing an Interference Diagnostics Request Type, with Enable and Report bits set to 1, but with no trigger conditions specified shall also terminate reporting.

A reporting STA may report any interference characteristics that it is able to determine, including timing and interference signature information. The method used by a STA to determine the characteristics and level of interference is outside the scope of this standard.
Insert A.4.14 into Annex A as follows:

Annex A

A.4 PICS proforma–IEEE Std. 802.11, 1999 Edition
Insert new item RME2.4 after RME2.3 in A4.14:

A.4.14 Wireless Network Management extensions

	
	
	
	
	

	Item
	Protocol Capability
	References
	Status
	Support

	RME2.4
	Interference Diagnostics Reporting
	7.3.2.22.12,
11.15.1.1
	CFv:O
	Yes, No, N/A


References:

Abstract


This proposal is based on part 2 of 05/1076r0 – Triggered Measurements as a framework for 11v Diagnostic Alerts (Black et al, November 2005). This described a measurement with triggered alert capability for interference signalling (a diagnostic alert related to TGv requirement #2070 but also specifically addressing requirement #2071). This proposal is compatible with the D0.01 draft.


It is also influenced by 05/1067r1 – Interference Detection and Signature Matching (Durand et al, November 2005) in that it:


Is broadened in scope to allow interference to be reported that is not due to a co-located radio, i.e. is external to the client device.


Includes interference type signalling in the measurement report similar to the interference signature mapping in 05/1067r1.
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