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Abstract

This document proposes text to address the following V0.14 draft review comments.  TGk draft changes are show with respect to V0.16.

TPC Cleanup:

#61:  text in 5.4.4.1 is modified to clarify use of TPC for measurement of link path loss and link margin.

#63: bullet item is added in 5.4.5 for upper layer interface for radio measurements

#65, #66, #67: 5.7.8 is removed from the TGk draft. New bullet item clarifying TPC for measurement added in 11.5.

#208&210:  TPC Request and Report Frames are added to 7.4.2. PICS reference is adjusted accordingly.

Beacon Reporting Condition:

#104:  Added text in 7.3.2.21.6 to clarify reason for averaging.

#219:  Modified wording in MIB Annex D to agree with text in modified reporting condition table.

Modify existing TGk draft text as indicated:
5.4.4.1 Transmit Power Control

ERC/DEC/(99)23 requires RLANs operating in the 5GHz band to use transmitter power control, involving specification of a regulatory maximum transmit power and a mitigation requirement for each allowed channel, to reduce interference with satellite services. The transmit power control (TPC) service is used to satisfy this regulatory requirement. The transmit power control (TPC) service is used in both the 2.4 GHz and 5GHz bands for the purpose of radio measurement of link path loss and link margin.
5.4.5 Radio Measurement

The radio measurement service provides for the following to support the measured WLAN:

· Requesting and reporting of radio measurements in the current channel and other supported channels

· Making radio measurements in the current channel and other supported channels

· Providing interface for upper layer applications to access radio measurments using MLME primitivs and/or MIB access

Remove the following subclause from the TGk draft:




· 
· 
· 
· 
· 
· 
· 
Modify existing TGk draft text in 7.3.2.21.6 as indicated:
7.3.2.21.6 Beacon Request

The Measurement Request field corresponding to a Beacon Request is shown in Figure Error! No text of specified style in document.‑1. A response to a Beacon Request is one or more Beacon Reports.










Channel Number
Channel Band
Randomization Interval
Measurement Duration
Measurement Mode


Octets:
1
1
2
2
1











BSSID

Measurement Period
Measurement Interval
Reporting Condition
Threshhold /Offset
Hysteresis

Octets:
6
2
2
1
1
1

Figure Error! No text of specified style in document.‑1 – Measurement Request field format for a Beacon Request

Channel Number indicates the channel number for which the measurement request applies. Channel Number is defined within a Channel Band as shown in Error! Reference source not found.. If Channel Number is 0, it indicates that the receiving STA shall pursue iterative measurements for all channels that are valid for the current regulatory domain in the specified channel band.

Channel Band indicates the frequency band for which the measurement request applies. Valid values of Channel Band are shown in Error! Reference source not found..

Randomization Interval shall be set equal to the desired maximum random delay in the start time, expressed in TUs. For periodic measurements, the randomization of the measurement start time shall be applied only to the first measurement of the periodic series of measurements.

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

Measurement Mode indicates the scan mode to be used for the measurement. The valid measurement modes are listed in Table Error! No text of specified style in document.‑1. The procedures for each mode are described in 11.7.7.1.

Table Error! No text of specified style in document.‑1 – Measurement Mode definitions for Beacon Request element
Name
Measurement Mode

Passive Mode
0

Active Mode
1

Beacon Table Mode
2

Reserved
3-255

BSSID indicates the BSSID of the particular STA or STAs for which this measurement is requested.  The BSSID may be the BSSID of an individual STA or may be the broadcast BSSID.  The BSSID shall be set to the broadcast BSSID when the measurement is to be performed on any STA(s) on this channel.

The Measurement Period indicates whether this measurement 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: Time Unit and Period, as shown in Figure X-1.  The Time Unit subfield defines the time unit for the Period subfield a s shown in Table X-1.

The Period subfield consists of a 14 bit unsigned integer number representing the repeating time interval for this periodic measurement.  A Period subfield value of 0 shall indicate that the measurement is not periodic but is a single measurement.  A Period subfield value of 16383 (3FFF Hex) shall terminate any currently active periodic Beacon Request measurement for the indicated BSSID.  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. A periodic measurement may be delayed up to a maximum of one measurement period. Any periodic measurement which cannot be executed within the following measurement period shall be cancelled.






Time Unit
Period

Bit:
0-1
2-15

Figure X‑1 –Measurement Period field

Table X‑1 – Time Unit definitions
Measurement Time Unit
Time Unit value

TU
0

Millisecond (msec)
1

Second (sec)
2

Reserved
3

The Measurement Interval indicates the time interval during which this periodic measurement shall be implemented. Periodic measurements may begin at the indicated start time.  Periodic measurements shall continue for the Measurement interval time, then periodic measurements shall end.  The Measurement Interval is divided into two subfields: Time Unit and Interval, as shown in Figure X-2.  The Unit subfield defines the time unit for the Interval subfield and consists of the 2 MSBs with the following values as shown in Table X-1.

The Interval subfield consists of a 14 bit unsigned integer number representing the time period during which periodic measurements are requested.  An Interval subfield value of 0 shall terminate any currently active periodic Beacon Request measurement for the indicated BSSID. If the Measurement Period is set to 0 or 16383 (3FF Hex), the Measurement Interval shall be set to 0.  Otherwise, the Measurement Interval shall be set to a value greater than or equal to twice the Measurement Period. 





Time Unit
Interval

Bit:
0-1
2-15

Figure X‑2 –Measurement Interval field

If channel Number is 0 and scan mode is set to Active mode or Passive mode, the receiving STA shall iteratively conduct measurements for all channels that are valid for the current regulatory domain in the specified channel band.. The time between each consecutive measurement is defined in subclause 11.7.2. The receiving STA shall randomly select a channel number to start with and pursue iterative measurements for all channels during the measurement interval.

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. For STAs in an IBSS, the Reporting Condition shall be set to a value in the range 0-4, inclusive.  For purposes of conditional reporting, the RSSI and RCPI levels referred to in Table 0-3 are average values. The RSSI and RCPI levels are averaged over 20 measurements to reduce the sampling error to several dB.   The STA shall average the current measured level with the most recent 19 measured levels and shall use this average level to test for the reporting conditions listed.  If 19 recent measurements are not available, the STA shall average the current measurement with any available recent measurements.

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

Report to be issued after each measurement.
0

For periodic measurement, report to be issued when the RCPI level of the measured STA crosses above an absolute threshold with hysteresis.

For single measurement, report to be issued when the RCPI level of the measured STA is above an absolute threshold.
1

For periodic measurement, report to be issued when the RCPI level of the measured STA crosses below an absolute threshold with hysteresis.

For single measurement, report to be issued when the RCPI level of the measured STA is below an absolute threshold.
2

For periodic measurement, report to be issued when the RSSI level of the measured STA crosses above an absolute threshold with hysteresis 

For single measurement, report to be issued when the RSSI level of the measured STA is above an absolute threshold.
3

For periodic measurement, report to be issued when the RSSI level of the measured STA crosses below an absolute threshold with hysteresis.

For single measurement, report to be issued when the RSSI level of the measured STA is below an absolute threshold.
4

For periodic measurement, report to be issued when the RCPI level of the measured STA crosses above a threshold defined by an offset (with hysteresis) from the serving  AP's RCPI.

For single measurement, report to be issued when the RCPI level of the measured STA is above a threshold defined by an offset from the serving AP’s RCPI.
5

For periodic measurement, report to be issued when the RCPI level of the measured STA crosses below a threshold defined by an offset (with hysteresis) from the serving AP’s RCPI.

For single measurement, report to be issued when the RCPI level of the measured STA is below a threshold defined by an offset from the serving AP’s RCPI.
6

For periodic measurement, report to be issued when the RSSI level of the measured STA crosses above a threshold defined by an offset (with hysteresis) from the serving AP’s RSSI.

For single measurement, report to be issued when the RSSI level of the measured STA is above a threshold defined by an offset from the serving AP’s RSSI.
7

For periodic measurement, report to be issued when the RSSI level of the measured STA crosses below a threshold defined by an offset (with hysteresis) from the serving AP’s RSSI.

For single measurement, report to be issued when the RSSI level of the measured STA is below a threshold defined by an offset from the serving AP's RSSI.
8

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

For single measurement, report to be issued when the RCPI level of the measured STA is within a range bound by the serving AP’s RCPI and an offset from the serving AP’s RCPI.
9

For periodic measurement, periodic reports (one per measurement) to begin when the RSSI level of the measured STA enters and remains in a range bound by the serving AP’s RSSI and an offset (with hysteresis) from the serving AP’s RSSI.

For single measurement, report to be issued when the RSSI level of the measured STA is within a range bound by the serving AP’s RSSI and an offset 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 the same units as RSSI or RCPI. An offset value is a signed 7 bit integer in the range [-127, +127] in the same units as RSSI or RCPI.

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

Modify existing TGk draft text in 7.4.2 as indicated:
7.4.2 Radio Measurement Action Details

Five Action frame formats are defined for Radio Measurement purposes. An Action field, in the octet field immediately after the Category field, differentiates the five formats. The Action field values associated with each frame format are defined in Table 20f.

Table 20f—Radio Measurement Action field values 

Action field value 
Description

0
Measurement Request

1
Measurement Report

2
TPC Request

3
TPC Report

4
Site Report Request

5
Site Report Response

7-255
Reserved

7.4.2.1 Measurement Request frame format

The Measurement Request frame uses the Action frame body format and is transmitted by a STA requesting another STA to measure one or more channels. The format of the frame shall be as defined in 7.4.1.1.

The Category field shall be set to indicate the Radio Measurement category according to Table 19a.

The Action field shall be set to indicate a Measurement Request according to Table 20f.

The Dialog Token and Measurement Request Elements fields shall be as defined in clause 7.4.1.1.

7.4.2.2 Measurement Report frame format

The Measurement Report frame uses the Action frame body format and is transmitted by a STA in response to a Measurement Request frame or by a STA autonomously providing measurement information. The format of the frame shall be as defined in 7.4.1.2.

The Category field shall be set to indicate the Radio Measurement category according to Table 19a.

The Action field shall be set to indicate a Measurement Report according to Table 20f.

The Dialog Token and Measurement Request Elements fields shall be as defined in clause 7.4.1.2.

7.4.2.3 Site Report Request frame format

The Site Report Request frame uses the Action frame body format and is transmitted by a STA requesting information in the Site Report about neighboring AP’s.  The format of the Site Report Request frame body is shown in Figure 0-4.








Category
Action
Dialog Token
SSID

Octets:
1
1
1
variable

Figure 0-4 – Site Report Request frame body format

The Category field shall be set equal to the value indicating the Radio Measurement category, as specified in Table 1 in 7.3.11.

The Action field shall be set equal to the value indicating Site Report Request, as specified in Table 5 in 7.4.1.

The Dialog Token field shall be set equal to a non-zero value chosen by the STA sending the measurement request to identify the request/report transaction.

The SSID element, if present, shall indicate the ESS for which Site Report information is being requested. If the field is omitted, the Site Report Response shall contain Site Report elements for the ESS that the STA is a member of. 

7.4.2.4 Site Report Response frame format

The Site Report Response frame uses the Action frame body format and is transmitted by a STA in response to a Site Report Request frame or by a STA autonomously providing Site Report information. The format of the Site Report Response frame body is shown in Figure 0-5.








Category
Action
Dialog Token
Site Report Elements

Octets:
1
1
1
variable

Figure 0-5 - Site Report Response frame body format

The Category field shall be set equal to the value indicating the Radio Measurement category, as specified in Table 1 in 7.3.11.

The Action field shall be set equal to the value indicating Site Report Response, as specified in Table 5 in 7.4.1.

The Dialog Token field shall be set equal to the value in any corresponding Site Report Request frame. If the Site Report Response frame is not being transmitted in response to a Site Report Request frame then the Dialog token shall be set equal to zero.

The Site Report Elements field shall contain the Site Report elements described in 7.3.2.22. If the STA has no information in response to the Site Report Request, the Site Report element will be omitted. The number and length of the Site Report Elements in a Site Report frame is limited by the maximum allowed MMPDU size.

7.4.2.5 TPC Request frame format

The TPC Request frame format for radio measurement shall be as described in 7.4.1.3 with the following exception:  
· The Category field shall be set equal to the value indicating the Radio Measurement category, as specified in Table 1 in 7.3.11.

7.4.2.6 TPC Report frame format

The TPC Report frame format for radio measurement shall be as described in 7.4.1.4 with the following exception:  

· The Category field shall be set equal to the value indicating the Radio Measurement category, as specified in Table 1 in 7.3.11.

Modify existing TGk draft text in 11.5 as indicated:
11.5 TPC procedures

ERC/DEC/(99)23 requires RLANs operating in the 5GHz band to use transmitter power control, involving specification of a regulatory maximum transmit power and a mitigation requirement for each allowed channel, to reduce interference with satellite services. This Standard describes such a mechanism, referred to as Transmit Power Control (TPC).

This clause describes TPC procedures that may be used to satisfy these and similar future regulatory requirements in Europe. The procedures may also satisfy comparable needs in other regulatory domains and other frequency bands and may be useful for other purposes, such as reduction of interference, range control and reduction of power consumption. 

STAs shall use the TPC procedures defined in this clause if dot11SpectrumManagementRequired is true or dot11RadioMeasurementEnabled is true. dot11SpectrumManagementRequired shall be set true when regulatory authorities require TPC. It may also be set true in other circumstances. The TPC procedures provide for the:

· Association of STAs with an AP in a BSS based on the STAís power capability (11.5.1).

· Specification of regulatory and local maximum transmit power levels for the current channel (11.5.2).

· Selection of a transmit power for each transmission in a channel within constraints imposed by regulatory and local requirements (11.5.3).

· Measurement of link path loss and estimation of link margin (11.5.4).
· Adaptation of transmit power based on a range of information, including path loss and link margin estimates (11.5.4).

For the purposes of TPC:

· A STA with dot11SpectrumManagementRequired set equal to true shall not operate in a BSS or IBSS unless the Spectrum Management bit is set equal to 1 in the Capability Information field in Beacons and Probe Responses received from other STAs in the BSS or IBSS, with the following exception.

· A STA may operate when the Spectrum Management bit is set equal to 0 if the STA can determine that it is in a regulatory domain that does not require TPC, or can ensure that it will meet regulatory requirements even if TPC is not employed. Potential methods for determining the regulatory domain include receiving a country indication in the beacon, user confirmation, or configuration information within the device. Potential methods to ensure regulations are met even if TPC is not employed include using a transmit power that is below the legal maximum (including any mitigation factor).

· A STA shall set dot11SpectrumManagementRequired equal to true before associating with a BSS or IBSS in which the Spectrum Management bit is set equal to 1 in the Capability Information field in Beacons and Probe Responses received from the BSS or IBSS.

· APs may allow association of devices that do not have the Spectrum Management bit set equal to 1 in the Capability Information field in Association and Reassociation Requests received from the STA to account for the existence of legacy devices that do not support TPC but do meet regulatory requirements.

Modify existing TGk draft text in Annex A as indicated:
A.4.13 Radio Resource Measurement extensions

Item
Protocol Capability
References
Status
Support

RRM1
Are the following Radio Resource Measurement capabilities supported?

Radio Measurement Capability 
7.3.1.4
M
Yes, No

RRM2


RRM2.1

RRM2.2

RRM2.3

RRM2.4
Action frame protocol for measurements

Measurement Request frame

Measurement Report frame

TPC Request frame

TPC Report frame
7.4


7.4.2.1, 7.3.2.21

7.4.2.2

7.4.2.5
7.4.2.6
M


M

M

M

M
Yes, No


Yes, No

Yes, No

Yes, No

Yes, No

Modify existing TGk draft text in Annex D as indicated:
dot11RRMRqstReportingCondition OBJECT-TYPE

        SYNTAX INTEGER (0..255)

        MAX-ACCESS read-create

        STATUS current

        DESCRIPTION

" The Reporting Condition defines when the measured results are to be reported to the requesting STA.  The Reporting Condition values are as follows. The default value is 0:

0: Report to be issued  after each measurement

1: For periodic measurement, report to be issued when the RCPI level of the measured STA crosses above an absolute threshold with hysteresis.

For single measurement, report to be issued when the RCPI level of the measured STA is above an absolute threshold.
2: For periodic measurement, report to be issued when the RCPI level of the measured STA crosses below an absolute threshold with hysteresis.

For single measurement, report to be issued when the RCPI level of the measured STA is below an absolute threshold
3: For periodic measurement, report to be issued when the RSSI level of the measured STA crosses above an absolute threshold with hysteresis 

For single measurement, report to be issued when the RSSI level of the measured STA is above an absolute threshold
4: For periodic measurement, report to be issued when the RSSI level of the measured STA crosses below an absolute threshold with hysteresis.

For single measurement, report to be issued when the RSSI level of the measured STA is below an absolute threshold
5: For periodic measurement, report to be issued when the RCPI level of the measured STA crosses above a threshold defined by an offset (with hysteresis) from the serving  AP's RCPI.

For single measurement, report to be issued when the RCPI level of the measured STA is above a threshold defined by an offset from the serving AP’s RCPI.
6: For periodic measurement, report to be issued when the RCPI level of the measured STA crosses below a threshold defined by an offset (with hysteresis) from the serving AP’s RCPI.

For single measurement, report to be issued when the RCPI level of the measured STA is below a threshold defined by an offset from the serving AP’s RCPI.
7: For periodic measurement, report to be issued when the RSSI level of the measured STA crosses above a threshold defined by an offset (with hysteresis) from the serving AP’s RSSI.

For single measurement, report to be issued when the RSSI level of the measured STA is above a threshold defined by an offset from the serving AP’s RSSI.
8: For periodic measurement, report to be issued when the RSSI level of the measured STA crosses below a threshold defined by an offset (with hysteresis) from the serving AP’s RSSI.

For single measurement, report to be issued when the RSSI level of the measured STA is below a threshold defined by an offset from the serving AP's RSSI.
9: For periodic measurement, periodic reports (one per measurement) to begin when the RCPI level of the measured STA enters and remains in a range bound by the serving AP’s RCPI and an offset (with hysteresis) from the serving AP’s RCPI.

For single measurement, report to be issued when the RCPI level of the measured STA is within a range bound by the serving AP’s RCPI and an offset from the serving AP’s RCPI.
10: For periodic measurement, periodic reports (one per measurement) to begin when the RSSI level of the measured STA enters and remains in a range bound by the serving AP’s RSSI and an offset (with hysteresis) from the serving AP’s RSSI.

For single measurement, report to be issued when the RSSI level of the measured STA is within a range bound by the serving AP’s RSSI and an offset from the serving AP’s RSSI.

11-255:  reserved"

    
   DEFVAL {0}

    ::= { dot11RRMRequestEntry 22 }
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