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7.3.2.21.5 Noise Histogram Request 
The Measurement Request field corresponding to a Noise Histogram Request is shown in Figure 7-62c (Measurement Request field format for Noise Histogram Request). 
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Figure 7-62c—Measurement Request field format for Noise Histogram Request 
Operating Class indicates the channel set for which the measurement request applies. Country, Operating Class, and Channel Number together specify the channel frequency and spacing for which the measurement request applies. Valid values of Operating Class are shown in Annex J. 

Channel Number indicates the channel number for which the measurement request applies. Channel Number is defined within an operating Class as shown in Annex J. 

Randomization Interval specifies the upper bound of the random delay to be used prior to making the measurement, expressed in units of TUs. See 11.10.2 (Measurement start time). 

The Measurement Duration field is set to the preferred or mandatory duration of the requested measurement, expressed in units of TUs. See 11.10.3 (Measurement Duration). 

The Optional Subelements field format contains zero or more Subelements, each consisting of a 1-octet Subelement ID field, a 1-octet Length field, and a variable length Data field, as shown in Figure 7-95p (Subelement format). Any optional subelements are ordered by non-decreasing Subelement ID. 

The Subelement ID field values for the defined optional subelements are shown in Table 7-29c (Optional Subelement IDs for Noise Histogram Request). A Yes in the Extensible column of a subelement listed in Table 7-29c (Optional Subelement IDs for Noise Histogram Request) indicates that the Length of the subelement might be extended in future revisions or amendments of this standard. When the Extensible column of an element is set to Subelements, then the subelement might be extended in future revisions or amendments of this standard by defining additional subelements within the subelement. See 9.14.2 (Extensible subelement parsing). 

Table 7-29c—Optional Subelement IDs for Noise Histogram Request 
	Subelement ID 
	Name 
	Length field (octets) 
	Extensible 

	0 
	Reserved 
	
	

	1 
	Noise Histogram Reporting Information 
	2 
	Yes 

	2
	Sensing Data Request Parameters
	2 or 10
	Yes

	3–220 
	Reserved 
	
	

	221 
	Vendor Specific 
	1 to 244 
	

	222–255 
	Reserved 
	
	


The Noise Histogram Reporting Information subelement indicates the condition for issuing a Noise Histo​gram Report. The Noise Histogram Reporting Information subelement data field format is shown in Figure 7-62d (Noise Histogram Reporting Information data field format) and contains a 1-octet Reporting Condition subfield and a 1-octet ANPI Reference Value subfield. The Reporting Condition is described in Table 7-29d (Reporting Condition for Noise Histogram Report). The ANPI Reference Value is an ANPI value as defined in 11.10.8.4 (Noise Histogram Report) and is the reference value for the indicated Report​ing Condition. 
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Figure 7-62d—Noise Histogram Reporting Information data field format 
The Sensing Data Request Parameters subelement indicates a request for sensing data. The Sensing Data Request Parameters subelement data field format is shown in Figure 7-62da (Sensing Data Request Parameters data field format) and contains a 1-octet Sensing Mode subfield, a 1-octet Sensing Bandwidth subfield and an optional 8-octet Measurement Start Time subfield .  The Sensing Mode subfield is described in Figure 7-62db (Sensing Mode). The Sensing Bandwidth subfield contains an integer in units of MHz which specifies the requested measurement bandwidth for the sensing data request. When included in a Noise Histogram measurement request, the Measurement Start Time subfield indicates the TSF at the time (± 32 us) at which the requested  sensing measurement starts. A value of 0 indicates it starts immediately. 
The Sensing Mode subfield as shown in Figure 7-62db contains two mode bits.  The Disable CS/CCA bit is set to 1 to request  that CS/CCA preamble detection and  CCA-ED threshold detection be disabled for the measurement duration.   The Disable CCA-ED bit is set to one to to request  that CCA-ED threshold detection be disabled for the measurement duration.   .  
The Vendor Specific subelements have the same format as their corresponding elements (see 7.3.2.26 (Ven​dor Specific element)). Multiple Vendor Specific subelements can be included in the list of Optional Subele​ments. 

Table 7-29d—Reporting Condition for Noise Histogram Report 
	Condition for report to be issued 
	Reporting Condition 

	Report to be issued after each measurement (default, used when Noise Histogram Reporting Information subelement is not included in Noise Histogram Request). 
	0 

	Noise Histogram Report to be issued when measured ANPI is equal to or greater than the ref​erence value. 
	1 

	Noise Histogram Report to be issued when measured ANPI is equal to or less than the refer​ence value. 
	2 

	Reserved 
	3–255 


	Sensing Mode
	Sensing Bandwidth
	Measurement Start Time
(optional)


Octets:

1


1


    0 or 8
Figure 7-62da—Sensing Data Request Parameters data field format 
	Disable CS/CCA (Continuous Measurement) 
	Disable CCA-ED
	Reserved


Bits:

   1


 1

     

    6
Figure 7-62db—Sensing Mode data field format 
7.3.2.22.5 Noise Histogram Report 
The format of the Measurement Report field of a Noise Histogram Report is shown in Figure 7-68b (Mea​surement Report field format for Noise Histogram Report). 
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Figure 7-68b—Measurement Report field format for Noise Histogram Report 
Operating Class indicates the channel set for which the measurement request applies. Country, Operating Class, and Channel Number together specify the channel frequency and spacing for which the measurement request applies. Valid values of Operating Class are shown in Annex J. 

Channel Number indicates the channel number for which the measurement report applies. Channel Number is defined within an operating Class as shown in Annex J. 

Actual Measurement Start Time is set to the value of the measuring STA’s TSF timer at the time the measurement started. 

Measurement Duration is set to the duration over which the Noise Histogram Report was measured, expressed in units of TUs. 

Antenna ID is set to the identifying number for the antenna(s) used for this measurement. Antenna ID is defined in 7.3.2.40 (Antenna element). 

ANPI is set to the average noise plus interference power value measured during the indicated Measurement Duration while the indicated channel is idle as described in 11.10.8.4 (Noise Histogram Report). 

The Noise Histogram Report contains the IPI densities, as defined in 11.10.8.4 (Noise Histogram Report), observed in the channel for the eleven IPI levels defined in Table 7-31b (IPI Definitions for a Noise Histogram Report). 

Table 7-31b—IPI Definitions for a Noise Histogram Report 
	IPI Level 
	IPI Measured Power (dBm) 

	0 
	 IPI < – 92 

	1 
	–92 < IPI < –89 

	2 
	–89 < IPI < –86 

	3 
	–86 < IPI <  –83 

	4 
	–83 < IPI <  –80 

	5 
	–80 < IPI < –75 

	6 
	–75 < IPI <  –70 

	7 
	–70 < IPI < –65 

	8 
	–65 < IPI <  –60 

	9 
	–60 < IPI <  –55 

	10 
	–55 < IPI 


The Optional Subelements field format contains zero or more Subelements, each consisting of a 1-octet Sub-element ID field, a 1-octet Length field, and a variable length Data field, as shown in Figure 7-95p (Subele​ment format). Any optional subelements are ordered by non-decreasing Subelement ID. 

The Subelement ID field values for the defined optional subelements are shown in Table 7-31c (Optional Subelement IDs for Noise Histogram Report). A Yes in the Extensible column of a subelement listed in Table 7-31c (Optional Subelement IDs for Noise Histogram Report) indicates that the Length of the subele​ment might be extended in future revisions or amendments of this standard. When the Extensible column of an element is set to Subelements, then the subelement might be extended in future revisions or amendments of this standard by defining additional subelements within the subelement. See 9.14.2 (Extensible subele​ment parsing). 

The Sensing Data subelement data field format is shown in Figure 7-68ba (Sensing Data data field format) and contains an 8-octet Data Block Start Time, a 1-octet Data Block Sequence Number subfield, a variable length Data  subfield .  The Data Block Start Time subfield indicates the TSF at the time (± 32 us) at which the first sample of the data block was collected. .The Data Block Sequence Number subfield indicates the sequence in which multiple Sensing Data subelements are to be reassembled for the indicated data block.  The Sensing Bandwidth subfield contains an integer in units of MHz which specifies the measurement bandwidth used for the sensing data . The Data subfield contains sensing data.  The format of the sensing data is beyond the scope of this standard. 
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Figure 7-68ba—Sensing Data data field format 
The Vendor Specific subelements have the same format as their corresponding elements (see 7.3.2.26 (Vendor Specific element)). Multiple Vendor Specific subelements can be included in the list of Optional Subelements. 

Table 7-31c—Optional Subelement IDs for Noise Histogram Report 
	Subelement ID 
	Name 
	Length field (octets) 
	Extensible 

	0
	Reserved
	
	

	1
	Sensing Data
	11 to 225 
	Yes

	0–220 
	Reserved 
	
	

	221 
	Vendor Specific 
	1 to 225 
	

	222–255 
	Reserved 
	
	


11.10.8.4 Noise Histogram Report 
If dot11RMNoiseHistogramMeasurementActivated is true and a station accepts a Noise Histogram Request, it shall respond with a Radio Measurement Report frame containing one or more Measurement (Noise Histogram) Report elements. The Noise Histogram Report shall contain the IPI densities observed in the channel for the IPI levels defined in Table 7-31b (IPI Definitions for a Noise Histogram Report). 

To compute the IPI densities, the STA shall measure the IPI in the specified channel as a function of time over the measurement duration when NAV is equal to 0 (when virtual CS mechanism indicates idle channel) except during frame transmission or reception. The time resolution of the IPI measurements shall be in microseconds. The IPI densities are then computed for each of the nine possible IPI values using: 

255  DIPIIPI Density = Integer 

1024  DM – TNAV – TTX – TRX 
where 

DIPI is the duration receiving at the specified IPI value (microseconds) 

DM is the measurement duration (TU) 

TNAV is the total time that NAV is non-zero during the Measurement Duration (microseconds) 

TTX is the frame transmission time during the Measurement Duration (microseconds) 

TRX is the frame reception time during the Measurement Duration (microseconds 

The sum of the IPI densities will be approximately 255. If either the NAV is non-zero, or if there is frame transmission, or if there is frame reception throughout the entire measurement duration period, no reportable IPI values will be measured, and all IPI Densities shall be set to 0 in the Measurement Report element. 

A STA shall include in the Noise Histogram Report an Average Noise Power Indicator (ANPI) value representing the average noise plus interference power on the measured channel at the antenna connector during the measurement duration. The STA may use Noise Histogram IPI density values to calculate ANPI. The IPI densities in the Noise Histogram Report may be used to calculate an average noise power for the channel during the measurement duration. This calculated average IPI power value may be reported as the value for ANPI. Any equivalent method to measure ANPI may also be used. ANPI power is defined in dBm using the same accuracy as defined for RCPI. 

ANPI may be calculated over any period and for any received frame. ANPI may be calculated in any period and at any time by filtering all PHY IPI values in a MAC filter to exclude IPI values received when NAV is non-zero. These filtered IPI values represent idle channel noise and may be stored in a first-in-first-out buffer to facilitate ANPI calculation over a fixed number of IPI samples. ANPI may be so calculated upon receipt of any frame and may be used with RCPI to calculate RSNI for any received frame. Any equivalent method to measure ANPI may also be used to calculate RSNI for any received frame. 

If dot11RMNoiseHistogramMeasurementActivated is false, a station shall reject the received Noise Histogram Measurement Request and shall respond with a Noise Histogram Measurement Report with the Incapable bit in the Measurement Report Mode field set to 1.

If dot11RMNoiseHistogramMeasurementActivated is true and if a Noise Histogram Reporting Information subelement is included in a Noise Histogram Request, the STA shall respond with a Noise Histogram Report if the indicated Noise Histogram Reporting Condition is true. Otherwise the STA shall not respond with a Noise Histogram Report. 

If the Noise Histogram Measurement Request includes an optional Sensing Data Request Parameters subelement, the STA shall respond with a Measurement Report which includes one or more Noise Hstogram Measurement Report IEs which contain Sensing Data subelements.  If the Disable CS/CCA bit is set to 1, the STA  shall disable CS/CCA preamble detection and  CCA-ED threshold detection for the measurement duration. The sensing measurement is continuous when the Disable CS/CCA bit is set to 1.  If the Disable CCA-ED bit is set to 1, the STA shall disable CCA-ED threshold detection for the measurement duration .



Abstract


This document provides draft normative text to support TVWS sensing requirements by  modifying an existing radio measurement.  The Noise Histogram measurement is modified by adding optional subelements which are used to request sensing measurement data from the STA.  The details of the sensing measurement and the format of the reported sensing data are are out of scope for the standard and are not described.  This text is based on Draft P802.11REVmb_D3.0.   Changes are clearly indicated in red with changebars.
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