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Abstract

This document proposes text to permit periodic measurements of the new Beacon Request measurement defined in the TGk draft specification. The concepts for periodic measurements are largely borrowed from similar concepts used in 3GPP.  The indicated changes are based on D0.6 of the TGk draft.

Modify proposed new section of TGk specification text as follows:

7.3.2.19.1 Beacon Request

The Measurement Request field corresponding to a Beacon Request is shown in Figure 0-1 and contains the Measurement Duration and Channel Number for which the request applies. A response to a Beacon Request is a Beacon Report.










Channel Number
Channel Band
Measurement Start Time
Randomization Interval
Measurement Duration
Scan Mode

Octets:
1
1
8
2
2
1









BSSID

Measurement Period
Reporting Condition
Threshhold /Offset
Hysteresis

Octets:
6
2
1
1
1

Figure 0-1 – Measurement Request field format for a Beacon Request

Channel Number indicates the channel number on which the requesting STA instructs the receiving STA to report detected beacons and probe responses.

Channel Band indicates the frequency band, taken fromTable 0-1, in which the receiving STA shall conduct its measurement.

Measurement Start Time shall be set equal to the TSF time the measurement should start if there is no random delay.

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

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

Scan Mode shall be set to the type of scan, according toTable 0-2. The scanning behavior shall be as follows:

· In Active Scan mode, the measuring STA shall transmit a probe request with the broadcast SSID. The measuring STA’s Beacon Report shall contain one information element for each STA from which it detects a beacon or probe response, regardless of whether the probe response was triggered by the measuring STA’s own probe request

· In Passive Scan mode, the measuring STA shall passively receive on the specified channel and return a Beacon Report containing one information element for each STA from which it detects a beacon or probe response. If the measuring channel is also the serving channel, the STA shall concurrently carry out its normal data traffic operation.

· In Beacon Table mode, the measuring STA shall return a Beacon Report containing the current contents of its beacon table without performing additional measurements.

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

Table 0-1 – Channel Band definitions for radio measurement requests
Name
Channel Band

2.4-GHz Band
0

5-GHz Band
1

Table 0-2 – Scan Mode definitions for Beacon Request element
Name
Scan Mode

Passive Scan
0

Active Scan
1

Beacon Table
2

Reserved
3-255

BSSID indicates the BSSID of the particular AP for which this measurement is requested.  The BSSID shall be set to the broadcast BSSID when the measurement is to be performed on any AP(s) on this channel.

The Measurement Period indicates whether this measurment is a single measurement event or is a periodic measurment which is scheduled and repeated each Measurment Period.  The Measurement Period is divided into two subfields: Unit and Period.  The Unit subfield defines the time unit for the Period subfield and consists of the 2 MSBs with the following values:

0: TU

1:  msec

2: sec

3: reserved

The Period subfield consists of the 14 LSBs and is an unsigned integer number representing the repeating time interval for this periodic measurment.  A Period subfield value of 0 shall indicate that the measurment is not periodic but is a single measurement.  A period subfield value of 16383 (3FFF Hex) shall indicate that the measurement is periodic with no requested measurement period; in this case the measurment is performed on a best effort basis and as frequently as conditions will permit.  If scheduling conflicts prevent the STA from executing a periodic measurement at the requested measurement time, the STA may delay the periodic measurement, but shall execute the measurement as soon thereafter as possible.  A delayed periodic measurment shall not change the scheduled measurement time for any subsequent periodic measurements.
The Reporting Condition defines when the measured results are to be reported to the requesting STA.  The Reporting Condition values are defined in Table 0-3.

Table 0-3 – Reporting Condition definitions for Beacon Request element
Condition Description
Reporting Condition

Report to be issued  after each measurment.
0

Report to be issued when the RCPI level of the measured AP crosses above an absolute threshold with hysteresis.
1

Report to be issued when the RCPI level of the measured AP crosses below an absolute threshold with hysteresis.
2

Report to be issued when the RSSI level of the measured AP crosses above an absolute threshold with hysteresis.
3

Report to be issued when the RSSI level of the measured AP crosses below an absolute threshold with hysteresis.
4

Report to be issued when the RCPI level of the measured AP crosses above a threshold defined by an offset (with hysteresis) from the serving AP’s RCPI.
5

Report to be issued when the RCPI level of the measured AP crosses below a threshold defined by an offset (with hysteresis) from the serving AP’s RCPI.
6

Report to be issued when the RSSI level of the measured AP crosses above a threshold defined by an offset (with hysteresis) from the serving AP’s RCPI.
7

Report to be issued when the RSSI level of the measured AP crosses below a threshold defined by an offset (with hysteresis) from the serving AP’s RCPI.
8

Periodic reports (one per measurement) to begin when the RCPI level of the measured AP enters and remains in a range bound by the serving AP’s RCPI and an offset (with hysteresis) from the serving AP’s RCPI.
9

Periodic reports (one per measurement) to begin when the RSSI level of the measured AP enters and remians in a range bound by the serving AP’s RSSI and an offset (with hysteresis) from the serving AP’s RSSI.
10

Reserved
11-255

Threshold/Offset provides either the threshold value or the offset value to be used for conditional reporting.  A threshold value is an unsigned 8 bit integer having units equivalent to RSSI or RCPI. An offset value is a signed 7 bit integer in the range [-127, +127].

Hysteresis provides an unsigned 8 bit integer hysteresis value having units equivalent to the units used in the Threshold/Offset field.

7.3.2.20 Measurement Report element

Measurement Report element contains a radio measurement report. The format of the Measurement Report element is shown in Figure Error! No text of specified style in document.‑1.










Element ID

Length
Measurement Token
Measurement Mode
Measurement Type
Measurement Report

Octets:
1
1
1
1
1
variable

Figure Error! No text of specified style in document.‑1 –Measurement Report element format








Parallel
Incapable
Refused
Reserved

Bit:
0
1
2
3-7

Figure Error! No text of specified style in document.‑3 –Measurement Report mode field
The Element ID field shall be equal to the Measurement Report value in Error! Reference source not found..

The Length field is variable and depends on the length of the Measurement Report field. The minimum value of the Length field is 3 (e.g., reporting a Measurement Mode equal to Incapable or Refused and using a zero-length Measurement Report field).

The Measurement Token field shall be set equal to the Measurement Token in the corresponding Measurement Request element. If the Measurement Report element is being sent autonomously then the Measurement Token shall be set equal to zero.

As shown in Figure Error! No text of specified style in document.‑3, the Measurement Mode field is a bit field with the following bits defined:

· Parallel bit (bit 0) shall indicate whether the measurement was started in series or in parallel with the measurement described by any immediately previous Measurement Report element in the same Measurement Report frame or in a previous Measurement Report frame with the same Dialog Token value. A value of zero shall mean the measurement started immediately after the previous measurement completed. A value of one shall mean the measurement started at the same time as the previous measurement.

· Incapable bit (bit 1) shall indicate whether this STA is incapable of generating a report of the type specified in the Measurement Type field as requested by the STA receiving this Measurement Report element. The Incapable bit shall be set equal to 1 when the STA is incapable. The Incapable bit shall be set equal to 0 when the STA is capable or the report is autonomous.

· Refused bit (bit 1) shall indicate whether this STA is refusing to generate a report of the type specified in the Measurement Type field as requested by the STA receiving this Measurement Report element. The Refused bit shall be set equal to 1 when the STA is refusing. The Refused bit shall be set equal to 0 when the STA is not refusing or the report is autonomous.

· All other bits are reserved and shall be set equal to 0.

The Measurement Type field shall be set to a number that identifies the measurement report. Those Measurement Types that have been allocated are shown in Table Error! No text of specified style in document.‑1.

The Measurement Report field shall be null when the Incapable bit is set equal to 1 or the Refused bit is set equal to 1. If the Measurement Report is issued to acknowledge the receipt of a Measurement Request received with a mulitcast or broadcast address, the Measurement Report field shall be null to indicate the measurement is pending.  Otherwise the Measurement Report field  shall contain the specification of the measurement report, as described in the following subclauses. 

Table Error! No text of specified style in document.‑1 – Measurement Type definitions for Measurement Report element

Measurement Name
Measurement Type

Unused
0-2

Channel Load Report
3

Noise Histogram Report
4

Beacon Report
5

Frame Report
6

Hidden Node Report
7

Medium Sensing Time Histogram
8

STA Statistics Report
9

Reserved
10-255
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