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Abstract

R0:  This document proposes text to address comments 161, 162 and 163.  Changes are shown with respect to TGk draft V0.16.  Existing draft text does not correctly describe a time histogram of intervals, which is the primary purpose of the Medium Sensing Time Histogram as described in 11-03-340r1a-K-Medium-Sensing-Time-Histogram.ppt.  This paper substitutes "interval" in place of "event" in order to restore the histogram definition.

R1:  Added corresponding changes to Medium Sensing Time Histogram Request, per Bala's comments.

NAV histogram modified to indicate intervals when set, and not reset. Special value added to RPI Threshold field to use when Histogram is not RPI histogram.

Modify existing TGk draft text in 7.3.2.21.9 as indicated:
7.3.2.21.9 Medium Sensing Time Histogram Request

The format of  the Measurement Request field corresponding to a Medium Sensing Time Histogram Request is shown in Figure 0‑11. A response to a Medium Sensing Time Histogram Request is a Medium Sensing Time Histogram Report.













Channel Number
Channel Band
Randomization Interval
Measurement Duration
Medium Sensing Measurement Subtype
RPI Threshold
Bin Offset
Bin Duration
Number of Bins

Octets:
1
1
2
2
1
1
1
1
1

Figure 0‑11 Measurement Request field format for a Medium Sensing Time Histogram Request
Channel Number indicates the channel number for which the measurement request applies. Channel Number is defined within a Channel Band as shown in Table k1.

Channel Band indicates the frequency band for which the measurement request applies. Valid values of Channel Band are shown in Table k1.

Randomization Interval shall be set equal to the desired maximum random delay in the start time, expressed in TUs.

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

The Medium Sensing Measurement Subtype indicates the subtype of Medium Sensing Measurements to make. The available subtypes of Medium Sensing Measurement are defined in Table k5.

Table k5 – Medium Sensing Measurement Subtype definition

Medium Sensing Measurement Subtype
Medium Sensing Measurement Name

0
RPI Time Histogram

1
CCA Idle Time Histogram

2
CCA Busy Time Histogram

3
NAV Busy Time Histogram

4-255
Reserved

The RPI Threshold identifies a received power level threshold according to Table k5.1, as seen at the antenna connector. The RPI Threshold is used to determine when a Medium Sensing Interval begins and ends, while collecting information for the RPI Time Histogram.

The Bin Offset indicates the position of the first bin, expressed in microseconds.

The Bin Duration indicates the time interval during which Medium Sensing Events are counted to be in this bin, expressed in slot times. Medium Sensing Events are defined in Table 0‑8.

The Number of Bins indicates the total number of time intervals that are covered by the time histogram.

Table k5.1– RPI Threshold Definitions for an RPI  Time Histogram

RPI
RCPI Measured Power

0
-87

1
-82

2
-77

3
-72

4
-67

5
-62

6
-57

7-254
Reserved

255
RPI Threshold does not apply when Medium Sensing Measurement Subtype is not equal to 0..

Modify existing TGk draft text in 7.3.2.22.9 as indicated:
7.3.2.22.9 Medium Sensing Time Histogram Report

The format of the Measurement Report field of a Medium Sensing Time Histogram Report is shown in Figure 0-23.


Channel Number
Channel Band
Actual Measurement Start Time
Measurement Duration
Medium Sensing Measurement Subtype
RPI Threshold
Bin Offset
Bin Duration
Number of Bins

Octets:
1
1
8
2
1
1
1
1
1













Total Number of Medium Sensing Intervals
Bin 0 Density
Bin 1 Density
…
Bin N-1 Density





Octets:
4
1
1

1





Figure 0-23– Measurement Report field format for a Medium Sensing Time Histogram Report
The Channel Number indicates the channel number to which the Medium Sensing Time Histogram Report applies.

Channel Band indicates the frequency band for which the measurement report applies. Valid values of Channel Band are shown in Table k1.

Actual Measurement Start Time shall be set to the value of the measuring STA's TSF timer at the time at which the measurement started.

The Measurement Duration shall be set equal to the duration over which the Media Sensing Time Histogram Report was measured, expressed in TUs.

The Medium Sensing Measurement Subtype indicates the subtype of Medium Sensing Time Histogram Report, as defined in Table k5.

The RPI Threshold identifies a received power level threshold according to Table 0-7, as seen at the antenna connector. The RPI Threshold is used to determine when a Medium Sensing Interval begins and ends, while collecting information for the RPI Time Histogram.

The Bin Offset indicates the position of the first bin, expressed in microseconds.

The Bin Duration indicates the time interval during which Medium Sensing Events are counted to be in this bin, expressed in slot times. Medium Sensing Events are defined in Table 0-8.

The Number of Bins indicates the total number of time intervals that are covered by the time histogram.

The Medium Sensing Time Histogram Report contains the densities in each of the N time intervals as measured in the specified channel over the measurement duration.

The Total Number of Medium Sensing Intervals indicates how many intervals have been counted during the measurement. The Medium Sensing Intervalss are defined in Table 0-8.

Here symbols are defined as:

i0 
= bin offset 

( i 
= bin duration
i 
= bin index

N 
= number of bins

Table 0-8– Definition of Medium Sensing Interval
Medium Sensing Measurement Subtype
Medium Sensing Measurement Name
Medium Sensing Interval

0
RPI Time Histogram
Time interval during which RPI is above the specified RPI Threshold

1
CCA Idle Time Histogram
CCA Idle Time interval

2
CCA Busy Time Histogram
CCA Busy Time interval

3
NAV Busy Time Histogram
Initial NAV time value when set 

4-255
reserved
Reserved

To compute Bin i density, Bi, 0 ≤ i < N, the STA initializes all Bin values to zero.  During the measurement duration the STA monitors the measurement channel for the medium sensing intervals of the requested subtype. The length (duration) of the detected interval determines which bin count is to be incremented.  If the detected interval has a duration time t with:
i0+(i*( i) (  t < i0+((i+1)* ( i)      for i < N-1
i0+(i*( i) (  t       for i = N-1
then the interval count in Bin i is increased by one, except when the bin contains a count of 255. During the Medium Sensing Measurement, a histogram is generated that represents the probability distribution of Medium Sensing Time Intervals.  
If a measurement request is received where i0+((N-1)* ( i) is greater then the requested measurement duration, the measurement request shall be deemed invalid and shall be ignored.





Table 0-7– RPI Threshold Definitions for an RPI  Time Histogram

RPI
RCPI Measured Power

0
-87

1
-82

2
-77

3
-72

4
-67

5
-62

6
-57

7-254
Reserved

255
RPI Threshold does not apply when Medium Sensing Measurement Subtype is not equal to 0..
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