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Abstract

This document contains editorial instructions to add normative text to the latest TGk draft for incorporating BSS Load.  BSS Load is similar to the TGe specification of QBSS Load with the addition of an improved AP Service Load  and Access Category Service Load as described in 11-05/079r1. BSS Load is included as a new statistics group in Statistics Request/Report

This contribution addresses 9 LB73 comment #24, 1097, 1429, 1451, 1495, 1566, 1567,1576, 1591.

.

7.2.3.1 Beacon frame format

Insert BSS Load into Table 5, and assign appropriate Order# :

Table 5 – Beacon frame body

Order
Information
Notes

TBD
BSS Load
The BSS Load information element shall only be present within Beacon frames generated by APs that have dot11RadioMeasurementEnabled true.

7.2.3.9 Probe Response frame format

Insert BSS Load into Table 12, assign appropriate Order#: 

Table 12 – Probe Response frame body

Order
Information
Notes

TBD
BSS Load
The BSS Load information element shall only be present within Probe Response frames generated by APs that have dot11RadioMeasurementEnabled true.

7.3.2 Information Elements

Insert BSS Load into Table 20, assign appropriate Element ID#,  and change the Reserved row accordingly: 

Table 20 – Element IDs

Information Element
Element ID

BSS Load
TBD

Modify the following subsection of existing TGk  draft as indicated below:

7.3.2.21.10 STA Statistics Request

The Measurement Request field corresponding to a STA Statistics Request is shown in Figure k1.







Randomization Interval
Measurement Duration
Group Identity

Octets:
2
2
1

Figure k1—Measurement Request field format for a STA Statistics Request
Randomization Interval specifies the upper bound of the random delay to be used prior to making the measurement in units of TU. See 11.7.3.

The Measurement Duration field shall be set to the duration of the requested measurement in TUs. The Measurement, if accepted, shall be performed over the requested duration without regard to the Duration Mandatory bit in the Measurement Request Mode field. If a measurement over the requested duration is not possible, the request shall be refused. A Measurement Duration of 0 shall be used to request instantaneous values of the requested STA counters. A non-zero value of Measurement Duration indicates a request for the change in value (increases or decreases) in the statistics of the specified statistics group measured over the specified Measurement Duration.

Group Identity indicates the requested statistics group according to Table k6. 

Table k6 – Group Identity for a STA Statistics Request

Statistics Name
Group Identity

STA Counters from dot11CountersTable
0

BSS Load as described in 7.3.2.29
1

Reserved
2 - 255

Insert the following new subsection under Section 7.3.2, adjusting the subsection numbers, figure numbers and table numbers as necessary:

7.3.2.29 BSS Load element

The BSS Load element contains information on the current station population , traffic level, and service level in the BSS.  The element information field is defined in Figure X-1.

Octets: 1
1
1
4
2
1

Element ID
(46)
Length

AP Service Load
Access Category Service Load

(optional field)
Station Count
(optional field)
Channel Utilization (optional field)

Figure X-1 – BSS Load element format

The Length field shall be set to the number of octets in the following fields. 

The AP Service Load shall be a scalar indication of the relative level of service loading at an AP. A low value shall indicate more available service capacity than a higher value.  The value 0 shall indicate that this AP is not currently serving any STA. The value 255 shall indicate that the AP Service Load is not available.
· If dot11QoSOptionImplemented is true: the values between 0 and 254 shall be set equal to the subfield value for the Average Access Delay for the Best Effort (AADBE) within the Access Category Service Load field.
· If dot11QoSOptionImplemented is false: the values between 0 and 254 shall be a logarithmically scaled representation of the average medium access delay for DCF transmitted packets measured from the time the DCF packet is ready for transmission (i.e. begins CSMA/CA access) until the actual packet transmission start time. A value of 1 shall represent a 50 us delay while a value of 253 shall represent a 5.5 ms delay or any delay greater than 5.5 ms. The value 254 shall indicate that DCF services are currently blocked.  The AP shall measure and average the medium access delay for all transmit packets using DCF access mechanism over a continuos thirty second measurement window.  The accuracy for the average medium access delay shall be +/- 200 usec or better when averaged over at least 200 packets.

The Access Category (AC) Service Load field shall be included in the BSS Load only if dot11QoSOptionImplemented is true. The AC Service load field is formatted as four subfields as shown in Figure kx-2. The AC Service Load shall be a scalar indication of the Average Access Delay (AAD) at a QAP for services for each of the indicated Access Categories. A low value shall indicate shorter access delay than a higher value.  If the QAP is not currently providing services at the indicated AC, the AAD for this AC shall be set equal to the AAD of the following AC (located adjacent and to the right) within the Access Category Service field.  The value 0 shall indicate that this QAP is not currently providing services of the indicated AC or of any higher priority AC. The values between 0 and 254 shall be a logarithmically scaled representation of the average medium access delay for transmitted packets in the indicated AC measured from the time the EDCF packet is ready for transmission (i.e. begins CSMA/CA access) until the actual packet transmission start time. A value of 1 shall represent a 50 us delay while a value of 253 shall represent a 5.5 ms delay or any delay greater than 5.5 ms. The value 254 shall indicate that services at the indicated AC are currently blocked.  The value 255 shall indicate that the AC Service Load is not available.  The QAP shall measure and average the medium access delay for all transmit packets of the indicated AC using EDCF access mechanism over a continuos thirty second measurement window.  The accuracy for the average medium access delay shall be +/- 200 usec or better when averaged over at least 200 packets.  








Average Access    Delay for Best Effort      (AADBE)
Average Access    Delay for Background      (AADBG)
Average Access    Delay for Video      (AADVI)
Average Access    Delay for Voice    (AADVO)

Octets:
1
1
1
1

Figure kX-2 – Access Category Service Load subfields

The Station Count field is interpreted as an unsigned integer that indicates the total number of STAs currently associated with this BSS. The Station Count field shall not be present in beacon or probe response frames if dot11QoSOptionImplemented and dot11QBSSLoadImplemented are both true.
The Channel Utilization field is defined as the percentage of time the AP sensed the medium busy, as indicated by either the physical or virtual carrier sense mechanism. This percentage is represented as a moving average of ((channel busy time/(dot11ChannelUtilizationBeaconIntervals * dot11BeaconPeriod * 1024)) *255), where channel busy time is defined to be the number of microseconds during which the carrier sense mechanism, as defined in 9.2.1, has indicated a channel busy indication, and dot11ChannelUtilizationBeaconIntervals represents the number of consecutive beacon intervals during which the average should be calculated.  The default value of dot11ChannelUtilizationBeaconIntervals is defined in Annex D. The Channel Utilization field shall not be present in beacon or probe response frames if dot11QoSOptionImplemented and dot11QBSSLoadImplemented are both true.
10.3.2.2.2 Semantics of the service primitive

Insert the following entry into the table consisting BSSDescription in the subclause as shown:
Name 
Type
Valid Range
Description

BSS Load
As defined in

Frame Format
As defined in

Frame Format
The values from the

BSS Load information

element if such an

element was present in

the probe response or

beacon, else null.

Annex A - PICS

Add new row to PICs table inAnnex A as shown below:

A.4.13 Radio Resource Measurement extensions

Item
Protocol Capability
References
Status
Support

RRM19

BSS Load elements included in Beacon and Probe Reponse frames
7.2.3.1, 7.2.3.9, 7.3.2.28, 
CFk:M
Yes, No

ANNEX D

Modify dot11STAStatRqstGroupID in TGk draftAnnex D as follows:

dot11STAStatRqstGroupID OBJECT-TYPE

        SYNTAX INTEGER

        MAX-ACCESS read-create

        STATUS current

        DESCRIPTION

"The attribute corresponds to the group identity if dot11RRMRqstType = 9: STA statistics Request. This attribute shall be ignored otherwise.

0 = STA Counters from dot11CountersTable
1 = BSS Load as defined in 7.3.2.29
The rest are reserved."


  DEFVAL { 0 }

    ::= { dot11RRMRequestEntry 30 }

Modify Dot11STAStatisticsReportEntry in TGk draftAnnex D as follows:

Dot11STAStatisticsReportEntry ::= 

        SEQUENCE {


dot11STAStatisticsReportIndex                    Unsigned32,

dot11STAStatisticsReportToken                    OCTET STRING,

dot11STAStatisticsIfIndex                        InterfaceIndex,

dot11STAStatisticsSTAAddress                     MacAddress,

dot11STAStatisticsMeasurementDuration            Unsigned32,

dot11STAStatisticsTransmittedFragmentCount       Integer32,

dot11STAStatisticsMulticastTransmittedFrameCount Integer32,

dot11STAStatisticsFailedCount                    Integer32,

dot11STAStatisticsRetryCount                     Integer32,

dot11STAStatisticsMultipleRetryCount             Integer32,

dot11STAStatisticsFrameDuplicateCount            Integer32,

dot11STAStatisticsRTSSuccessCount                Integer32,

dot11STAStatisticsRTSFailureCount                Integer32,

dot11STAStatisticsACKFailureCount                Integer32,

dot11STAStatisticsReceivedFragmentCount          Integer32,

dot11STAStatisticsMulticastReceivedFrameCount    Integer32,

dot11STAStatisticsFCSCount                       Integer32,

dot11STAStatisticsTransmittedFrameCount          Integer32,
dot11STAStatisticsAPServiceLoad                  Integer,

dot11STAStatisticsAverageAccessDelayBestEffort   Integer,
dot11STAStatisticsAverageAccessDelayBackGround   Integer,

dot11STAStatisticsAverageAccessDelayVIdeo        Integer,

dot11STAStatisticsAverageAccessDelayVOice        Integer,

dot11STAStatisticsStationCount                   Integer,

dot11STAStatisticsChannelUtilization             Integer

}

Insert at the end of the dot11STAStatisticsReport  Table:

dot11STAStatisticsAPServiceLoad OBJECT-TYPE

        SYNTAX INTEGER (0..255)

        MAX-ACCESS read-only

        STATUS current

        DESCRIPTION

        " The AP Service Load shall be a scalar indication of the relative level of service loading at an AP. A low value shall indicate more available service capacity than a higher value.  The value 0 shall indicate that this AP is not currently serving any STA. The value 255 shall indicate that the AP Service Load is not available.
· If dot11QoSOptionImplemented is true: the values between 0 and 254 shall be set equal to the subfield value for the Average Access Delay for the Best Effort (AADBE) within the Access Category Service Load field.
· If dot11QoSOptionImplemented is false: the values between 0 and 254 shall be a logarithmically scaled representation of the average medium access delay for DCF transmitted packets measured from the time the DCF packet is ready for transmission (i.e. begins CSMA/CA access) until the actual packet transmission start time. A value of 1 shall represent a 50 us delay while a value of 253 shall represent a 5.5 ms delay or any delay greater than 5.5 ms. The value 254 shall indicate that DCF services are currently blocked.  The AP shall measure and average the medium access delay for all transmit packets using DCF access mechanism over a continuos thirty second measurement window.  The accuracy for the average medium access delay shall be +/- 200 usec or better when averaged over at least 200 packets.

"

    ::= { dot11STAStatisticsReportEntry 19 }
dot11STAStatisticsAverageAccessDelayBestEffort OBJECT-TYPE

        SYNTAX INTEGER (0..255)

        MAX-ACCESS read-only

        STATUS current

        DESCRIPTION

 The Average Access DelayBestEffort element shall consist of an an Average Access Delay (AAD) for the Best Effort Access Category. The AAD shall be a scalar indication of the Average Access Delay at a QAP for EDCF services of the Best Effort Access Category. A low value shall indicate shorter access delay than a higher value.  If the QAP is not currently providing services at the indicated AC, the AAD for this AC shall be set equal to the AAD of the following AC (located adjacent and to the right) within the Access Category Service field.  The value 0 shall indicate that this QAP is not currently providing services of the indicated AC or of any higher priority AC.  The values between 0 and 254 shall be a logarithmically scaled representation of the average medium access delay for transmitted packets in the indicated AC measured from the time the EDCF packet is ready for transmission (i.e. begins CSMA/CA access) until the actual packet transmission start time. A value of 1 shall represent a 50 us delay while a value of 253 shall represent a 5.5 ms delay or any delay greater than 5.5 ms. The value 254 shall indicate that services at the indicated AC are currently blocked or suspended.  The value 255 shall indicate that the AAD is not available."

    ::= { dot11STAStatisticsReportEntry 20 }

dot11STAStatisticsAverageAccessDelayBackGround OBJECT-TYPE

        SYNTAX INTEGER (0..255)

        MAX-ACCESS read-only

        STATUS current

        DESCRIPTION

 The Average Access DelayBackGround element shall consist of an an Average Access Delay (AAD) for the Backgound Access Category. The AAD shall be a scalar indication of the Average Access Delay at a QAP for EDCF services of the Background Access Category. A low value shall indicate shorter access delay than a higher value. If the QAP is not currently providing services at the indicated AC, the AAD for this AC shall be set equal to the AAD of the following AC (located adjacent and to the right) within the Access Category Service field.  The value 0 shall indicate that this QAP is not currently providing services of the indicated AC or of any higher priority AC.  The values between 0 and 254 shall be a logarithmically scaled representation of the average medium access delay for transmitted packets in the indicated AC measured from the time the EDCF packet is ready for transmission (i.e. begins CSMA/CA access) until the actual packet transmission start time. A value of 1 shall represent a 50 us delay while a value of 253 shall represent a 5.5 ms delay or any delay greater than 5.5 ms. The value 254 shall indicate that services at the indicated AC are currently blocked or suspended.  The value 255 shall indicate that the AAD is not available."

    ::= { dot11STAStatisticsReportEntry 21 }

dot11STAStatisticsAverageAccessDelayVIdeo OBJECT-TYPE

        SYNTAX INTEGER (0..255)

        MAX-ACCESS read-only

        STATUS current

        DESCRIPTION

 The Average Access DelayVIdeo element shall consist of an an Average Access Delay (AAD) for the Video Access Category. The AAD shall be a scalar indication of the Average Access Delay at a QAP for EDCF services of the Video Access Category. A low value shall indicate shorter access delay than a higher value. If the QAP is not currently providing services at the indicated AC, the AAD for this AC shall be set equal to the AAD of the following AC (located adjacent and to the right) within the Access Category Service field.  The value 0 shall indicate that this QAP is not currently providing services of the indicated AC or of any higher priority AC.  The values between 0 and 254 shall be a logarithmically scaled representation of the average medium access delay for transmitted packets in the indicated AC measured from the time the EDCF packet is ready for transmission (i.e. begins CSMA/CA access) until the actual packet transmission start time. A value of 1 shall represent a 50 us delay while a value of 253 shall represent a 5.5 ms delay or any delay greater than 5.5 ms. The value 254 shall indicate that services at the indicated AC are currently blocked or suspended.  The value 255 shall indicate that the AAD is not available."

    ::= { dot11STAStatisticsReportEntry 22 }

dot11STAStatisticsAverageAccessDelayVOice OBJECT-TYPE

        SYNTAX INTEGER (0..255)

        MAX-ACCESS read-only

        STATUS current

        DESCRIPTION

 The Average Access DelayVOice element shall consist of an an Average Access Delay (AAD) for the Voice Access Category. The AAD shall be a scalar indication of the Average Access Delay at a QAP for EDCF services of the Voice Access Category. A low value shall indicate shorter access delay than a higher value. If the QAP is not currently providing services at the indicated AC, the AAD for this AC shall be set equal to the AAD of the following AC (located adjacent and to the right) within the Access Category Service field.  The value 0 shall indicate that this QAP is not currently providing services of the indicated AC or of any higher priority AC.  The values between 0 and 254 shall be a logarithmically scaled representation of the average medium access delay for transmitted packets in the indicated AC measured from the time the EDCF packet is ready for transmission (i.e. begins CSMA/CA access) until the actual packet transmission start time. A value of 1 shall represent a 50 us delay while a value of 253 shall represent a 5.5 ms delay or any delay greater than 5.5 ms. The value 254 shall indicate that services at the indicated AC are currently blocked or suspended.  The value 255 shall indicate that the AAD is not available."

    ::= { dot11STAStatisticsReportEntry 23 }
dot11STAStatisticsStationCount OBJECT-TYPE

        SYNTAX INTEGER (0..65535)

        MAX-ACCESS read-only

        STATUS current

        DESCRIPTION

        " The Station Count field is an unsigned integer that indicates the total number of STAs currently associated with this BSS."

::= { dot11STAStatisticsReportEntry 24 }

dot11STAStatisticsChannelUtilization OBJECT-TYPE

        SYNTAX INTEGER (0..255)

        MAX-ACCESS read-only

        STATUS current

        DESCRIPTION

        " The Channel Utilization field is the percentage of time the AP sensed the medium busy, as indicated by either the physical or virtual  carrier sense mechanism. This percentage is represented as a moving average of ((channel busy time/(dot11ChannelUtilizationBeaconIntervals * dot11BeaconPeriod * 1024)) *255), where ‘channel busy time’ is defined to be the number of microseconds during which the carrier sense mechanism, as defined in 9.2.1, has indicated a channel busy indication, and dot11ChannelUtilizationBeaconIntervals represents the number of consecutive beacon intervals during which the average should be calculated."

::= { dot11STAStatisticsReportEntry 25 }

-- ********************************************************************

-- * End of dot11STAStatisticsReport
TABLE 

-- ********************************************************************
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