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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 as described in 11-04/550r1. BSS Load is included as a new statistics group in Statistics Request/Report. 

.

7.2.3.1 Beacon frame format

Insert the order 20 field in Table 5 as follows:

Table 5 – Beacon frame body

Order
Information
Notes

20
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 following element into Table 12 and modify the requested information elements field accordingly: 

Table 12 – Probe Response frame body

Order
Information
Notes

23
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 Element ID 42 into Table 3-1 and change the Reserved row accordingly: 

Table 20 – Element IDs

Information Element
Element ID

BSS Load
46

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

7.3.2.21.10 STA Statistics Request

The STA Statistics Request Measurement enables a STA to query statistics and counters in a peer STA MIB. The Measurement Request field corresponding to a STA Statistics Request is shown in Figure +1.







Randomization Interval
Measurement Duration
Group Identity

Octets:
2
2
1

Figure +1 – Measurement Request field format for a STA Statistics Request
Randomization Interval shall be set to the desired maximum random delay in the measurement start time, expressed in TUs. The use of Randomization Interval is described in 11.7.3.

The Measurement Duration field shall be set equal to the duration of the requested measurement in TUs A Measurement Duration of 0 shall be used to request instantaneous values of the requested group statistics.  A non-zero value of Measurement Duration indicates a request for a change in value (increases or decreases) in the statistics of the specified group measured over the specified Measurement Duration.
Group Identity indicates the requested statistics group according to Table +2. 

Table +2 – Group Identity for a STA Statistics Request

Statistics Name
Group Identity

STA Counters from dot11CountersTable
0

BSS Load as described in 7.3.2.28
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:

7.3.2.28 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
2
1
1

Element ID
(46)
Length

Station Count
(optional field)
Channel Utilization (optional field)
AP Service Load

Figure X-1 – BSS Load element format

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

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, dot11QBSSLoadImplemented, and dot11RadioMeasurementEnabled are all 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, dot11QBSSLoadImplemented, and dot11RadioMeasurementEnabled are all true.
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 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 no additional AP service capacity is available.  The value 255 shall indicate that the AP Service Load is not available.  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.

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

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

RRM16

RRM16.1

RRM16.2
Management Information Base

Dot11peerStatsTable

BSS Load
Annex D

Annex D
CF1:M

CF1:M
Yes, No

Yes, No

RRM17
Country, Power Constraint and Transmit Power Control (TPC) Report elements included in Beacon and Probe Reponse frames
7.2.3.1, 7.2.3.9, 7.3.2.9, 7.3.2.13, 7.2.3.16
M
Yes, No

RRM18
Power Capability elements in Association and Reassociation frames
7.2.3.4, 7.2.3.5, 11.6.1
M
Yes, No

RRM19
BSS Load elements included in Beacon and Probe Reponse frames
7.2.3.1, 7.2.3.9, 7.3.2.28, 
M
Yes, No

RRM23

RRM23.1

RRM23.2
Adaptation of transmit power

TPC Report in Beacon and Probe Response frames

Dynamic transmit power adaptation
11.5.4

11.5.4
CF1:M

CF2:O
Yes, No

Yes, No

RRM17
Country, Power Constraint and Transmit Power Control (TPC) Report elements included in Beacon and Probe Reponse frames
7.2.3.1, 7.2.3.9, 7.3.2.9, 7.3.2.13, 7.2.3.16
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 7.3.2.28
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,
dot11STAStatisticsStationCount                   Integer,

dot11STAStatisticsChannelUtilization             Integer,
dot11STAStatisticsAPServiceLoad                  Integer
}

Insert at the end of the dot11STAStatisticsReport  Table:

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 19 }

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 20 }

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 values between 0 and 254 shall be a logarithmically scaled representation of the average medium access delay for transmitted packets measured from the time the 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 no additional AP service capacity is available.  The value 255 shall indicate that the AP Service Load is not available"

    ::= { dot11STAStatisticsReportEntry 21 }

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

-- * End of dot11STAStatisticsReport
TABLE 

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