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Introduction
Offloading from cellular technology to 802.11 is an important goal for cellular operators.  Selection of an AP for offloading (i.e., provisioning a mobile terminal to a specific 802.11 AP) is a management process well above the scope of 802.11.  However, making a good selection requires access to metrics that describe the load/performance at the AP, and these metrics are in scope of 802.11.
We believe that the existing 802.11 BSS Load metrics, and new transmitted/received octet counters are appropriate to the selection process.   The BSS Load metrics are already well defined.   Of the three measurements in BSS Load element, only dot11AssociatedStationCount is currently defined in the MIB. Therefore, we propose to extend the MIB with two new objects to convey the currently unreported fields of the BSS load information to a higher layer management entitity.

The transmitted/received octet counters are new metrics that mirror metrics used in cellular technology today for this purpose.  Note that they are measured at the “top of the MAC” – i.e. in terms of MSDUs, and are, therefore, based on successful transmission or reception.  There already exist octet counters in the 802.11 MIB, but they are specific to A-MPDU and A-MSDU and are therefore unsuitable for a general “top of the MAC” metric.
The proposed changes
The proposed changes:

· provide access to fields defined in the BSS Load element
· add counters for transmitted and received octets
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‘The BSS Load clement contains information on the current STA population and traffic levels in the BSS.

The element information format is defined in Figure 8-220 (BSS Load element format). T}

be used by the STA for vendor-specific AP selection algorithm when roaming.
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Figure 8-220—BSS Load element format




The Station Count and Channel Utilization fields are already accessible via the dot11STAStatisticsStationCount and dot11STAStatisticsChannelUtilization MIB variables.  However,  these are part of the RM request/report mechanism wherein the AP reports the contents of received STA Statistics reports,  not its own measurements. 
The changes below add a MAC table to hold new MIB variables that reflect the values of the transmitted BSS Load element.  Note that the Station Count information is already accessible in dot11AssociatedStationCount, so new MIB variables are defined for only the other two fields.
The edits

Make changes to dot11mac as follows:
dot11mac OBJECT IDENTIFIER ::= { ieee802dot11 2 }

-- MAC GROUPS

-- dot11OperationTable ::= { dot11mac 1 }

-- dot11CountersTable ::= { dot11mac 2 }

-- dot11GroupAddressesTable ::= { dot11mac 3 }

-- dot11EDCATable ::= { dot11mac 4 }

-- dot11QAPEDCATable ::= { dot11mac 5 }

-- dot11QosCountersTable ::= { dot11mac 6 }

-- dot11ResourceInfoTable ::= { dot11mac 7 }

-- dot11DMGOperationTable ::= { dot11mac 8 }

-- dot11DMGCountersTable ::= { dot11mac 9 }
--dot11BSSStatisticsTable ::= { dot11mac <ANA> }
Insert the following two new counters in sequence, assigning the next available numbers:

dot11TransmittedMSDUOctetsCount OBJECT-TYPE

SYNTAX Counter64

MAX-ACCESS read-only

STATUS current

DESCRIPTION

"This is a status variable.

It is written by the MAC when an MSDU is successfully transmitted.

This counter is incremented by the number of octets in the MSDU when an MSDU is successfully transmitted."

::= { dot11CountersEntry <next number> }

dot11ReceivedMSDUOctetsCount OBJECT-TYPE

SYNTAX Counter64

MAX-ACCESS read-only

STATUS current

DESCRIPTION

"This is a status variable.

It is written by the MAC when an MSDU is correctly received that is addressed to the STA 
(either individually or globally).
This counter is incremented by the number of octets in the MSDU when an MSDU is correctly received. "

::= { dot11CountersEntry <next number> }

Insert the following table in sequence:
-- *******************************************************************

-- * dot11BSSStatisticsTable TABLE 

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

dot11BSSStatisticsTable OBJECT-TYPE

SYNTAX SEQUENCE OF Dot11BSSStatisticsEntry

MAX-ACCESS not-accessible 

STATUS current 

DESCRIPTION 

"This is a Table management object.

The dot11DMGCountersTable Table contains objects related to BSS Statistics. It is present only in an AP." 

::= { dot11mac <ANA> } 

dot11BSSStatisticsEntry OBJECT-TYPE
SYNTAX Dot11BSSStatisticsEntry 

MAX-ACCESS not-accessible 

STATUS current 

DESCRIPTION 

"This is an entry in the dot11BSSStatisticsTable Table. 

ifIndex - Each IEEE 802.11 interface is represented by an 

ifEntry. Interface tables in this MIB module are indexed 

by ifIndex." 

INDEX { ifIndex } 

::= { dot11BSSStatisticsTable 1 } 

Dot11BSSStatisticsEntry ::= 

SEQUENCE {

dot11BSSLoadChannelUtilization 

Unsigned32,
dot11BSSLoadAvailableAdmissionCapacity
Unsigned32

}

dot11BSSLoadChannelUtilization OBJECT-TYPE

SYNTAX Unsigned32 (0..255)

MAX-ACCESS read-only

STATUS current

DESCRIPTION

"This is a status variable.

It is written by the MLME.

This object indicates the percentage of time, linearly scaled with 

255 representing 100%, that the AP sensed the medium was busy, as indicated by either 

the physical or virtual carrier sense (CS) mechanism. "

REFERENCE "IEEE Std 802.11-<year>, 8.4.2.27"
DEFVAL { 0 }

::= { dot11BSSStatisticsEntry 1 }

dot11BSSLoadAvailableAdmissionCapacity OBJECT-TYPE

SYNTAX Unsigned32 (0..65535)

MAX-ACCESS read-only

STATUS current

DESCRIPTION

"This is a status variable.

It is written by the MLME.

This object indicates the remaining amount of medium time available via explicit 

admission control, in units of 32 μs/s."

REFERENCE "IEEE Std 802.11-<year>, 8.4.2.27"
DEFVAL { 0 }

::= { dot11BSSStatisticsEntry 2 }

Deprecate dot11CountersGroup3 as follows:

dot11CountersGroup3 OBJECT-GROUP

OBJECTS { 



<object list omitted here>

}

STATUS deprecated
DESCRIPTION

"Superseded by dot11CountersGroup4.

 Attributes from the dot11CountersGroup that are not described in the 

dot11MACStatistics group. These objects are mandatory."

::= { dot11Groups 46 }

Insert a new group, dot11CountersGroup4, in sequence, copying the oject list from dot11CountersGroup3 and inserting two new objects:

dot11CountersGroup4 OBJECT-GROUP

OBJECTS { 



<object list from dot11CountersGroup3 inserted here>,



dot11TransmittedMSDUOctetsCount,

dot11ReceivedMSDUOctetsCount
}

STATUS current

DESCRIPTION

" Attributes from the dot11CountersGroup that are not described in the 

dot11MACStatistics group. These objects are mandatory."

::= { dot11Groups <ANA> }

Insert the following new object group:

dot11BSSStatisticsGroup OBJECT-GROUP

OBJECTS { 

dot11AssociatedStationCount,

dot11BSSLoadChannelUtilization,

dot11BSSLoadAvailableAdmissionCapacity }

STATUS current

DESCRIPTION

"The BSS Statistics group defines those objects that provide access to local measurements by an 

AP of its BSS."

::= { dot11Groups <ANA> }

Change the dot11Compliance module compliance as shown:

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

-- * Compliance Statements

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

dot11Compliance MODULE-COMPLIANCE

STATUS current

DESCRIPTION

"The compliance statement for SNMPv2 entities that implement the IEEE 

Std 802.11 MIB."

MODULE -- this module

MANDATORY-GROUPS {

dot11SMTbase12,

dot11MACbase3, 

dot11CountersGroup4,

dot11SmtAuthenticationAlgorithms, 

dot11ResourceTypeID, 

dot11PhyOperationComplianceGroup2 }


GROUP dot11PhyDSSSComplianceGroup

DESCRIPTION

"Implementation of this group is required when object dot11PHYType is 

dsss. 

This group is mutually exclusive to the following groups:

dot11PhyOFDMComplianceGroup3 

dot11PhyHRDSSSComplianceGroup

dot11PhyERPComplianceGroup

dot11PhyHTComplianceGroup

dot11DMGComplianceGroup"

. . .


GROUP dot11BSSStatisticsGroup


DESCRIPTION



“Implementation of this group is optional by an AP”

-- OPTIONAL-GROUPS { 

-- dot11SMTprivacy,

. . .

-- dot11WNMCompliance,

-- dot11BSSStatisticsGroup }
Abstract





This submission proposes two additional MIB variables intended to provide additional support for higher layer management entities.
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