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ABSTRACT

This is a proposal to add Action Frames to support the reporting of measurements recorded while using the medium to exchange frames with another station.  The mechanism is designed as an extensible framework to permit a station read-only access of statistics that are kept in a peer’s MIB.

A new table is added to the MIB to capture information about how the link is utilizing and is affected by the data rate.

Some corrections to the MIB specified in the existing draft are addressed.

7.3.2.19 Measurement Request Element

Insert following measurement type into Table 0-1: 

	
dot11mac Stats Request
	9


Insert the following new clause after clause 7.3.1.19.6 and renumber figures and tables as necessary:

7.3.2.19.7 dot11mac Stats Request

The dot11mac Stats Request can request different types of information, depending of the content of the Stats Identifier field in the request.  The format of the Measurement Request field corresponding to a dot11mac Stats Request is shown in Error! Reference source not found.. The response to a dot11mac Stats Request is a dot11mac Stats Report.

	
	
	

	
	Stats Identifier
	Peer Address

	Octets:
	1
	6


Figure 0-5 – Measurement Request field format for a dot11mac Stats Request
Stats Identifier is a 4, indicating a dot11mac Stats Report for a Peer is requested, or a 5 to indicate that dot11mac Stats Report for Peer Rates is requested.
Peer STA Address indicates the STA address for which a report is requested.
7.3.2.20 Measurement Report element

Insert following measurement type into Table 0-6: 

	dot11mac Stats Report
	9


Insert the following new clause after clause 7.3.1.20.6 and renumber figures and tables as necessary:

7.3.2.20.7 dot11mac Stats Report 

The dot11mac Stats Request can request different types of information, depending of the content of the Stats Identifier field in the request.  The format of the Measurement Report field corresponding to a dot11mac Stats Report is shown in Error! Reference source not found.
The dot11mac Stats Report for a Peer is sent in response to a dot11mac Stats Request for a Peer.
	
	
	
	
	
	
	
	
	

	
	Stats Identifier
	Peer Address
	Transmitted Fragment Count
	Failed Count
	Retry Count
	Multiple Retry Count
	Frame Duplicate Count
	RTS Success Count

	Octets:
	1
	6
	4
	4
	4
	4
	4
	4


	
	
	
	
	
	
	
	

	(Continued)
	RTS Failure Count
	ACK Failure Count
	Received Fragment Count
	Multicast Received Frame Count
	Transmitted Frame Count
	WEP Undecryptable Count
	Received RCPI

	Octets:
	4
	4
	4
	4
	4
	4
	4


Figure 0.-13 – Measurement Request field format for a dot11mac Stats Report for a Peer
Stats Identifier is a 4, indicating the dot11mac Stats report for a Peer.

Peer Address indentifies the MAC address for which the report was requested.  If there is no Stats for this Peer STA Address, the dot11mac Stats Report shall only contain this field.
Transmitted Fragment Count is the number of MMPDUs and MPDUs acknowledged by the peer.
Failed Count is the number of undelivered MSDUs sent to the peer.
Retry Count is the number of MSDUs delivered with one or more retransmissions.

Multiple Retry Count is the number of MSDUs delivered with more than one retransmission.

Frame Duplicate Count is the number of MMPDUs and MPDUs successfully received where the sequence control field is identifies it as a duplicate fragment.

RTS Success Count is the number of CTSs received in response to an RTS.

RTS Failure Count is the number of RTSs that received no response.

ACK Failure Count is the number of MMPDUs and MPDUs unacknowledged by the peer.

Received Fragment Count is the number of MMPDUs and MPDUs successfully received from the peer.

Multicast Received Frame Count is the number of MSDUs received with the multicast bit set in the destination MAC address.

Transmitted Frame Count is the number of MSDUs successfully transmitted.

WEP Undecryptable Count is the number of MMPDUs and MPDUs that were discarded because an encrypted frame was received and this station was unprepared to attempt decryption.
Received RCPI is the running average of the RCPI for the four most recently received frames, or 0 if no frames have been received.

The dot11mac Stats Report for Peer Rates is sent in response to a dot11mac Stats Request for Peer Rates.

	
	
	
	
	

	
	Stats Identifier
	Peer Address
	Number of
Rate Entries
	Rate
Table

	Octets:
	1
	6
	1
	6*Number of Rate Entries


Figure 0.-14 – Measurement Request field format for a dot11mac Stats Report for Peer Rates
	
	
	
	
	
	
	

	
	Phy
	Rate
	Tx Good Count
	Tx Error Count
	Rx Good Count
	Rx Error Count

	Octets:
	1
	1
	1
	1
	1
	1


Figure 0-15 – Rate Stats Table Entry format in a dot11mac Stats Report
Stats Identifier is a 5, indicating the dot11mac Stats report for Peer Rates.

Peer Address indentifies the MAC address for which the report was requested.  If there is no Stats for this Peer STA Address, the dot11mac Stats Report shall only contain this field.

Number of Rate Entries indicates the number of entries in the Rate Table.

Rate Table shall contain a list of one or more entries for Rates in the Rate Set used by the Peer.  Entries are ordered by ascending Phy values.  Within each Phy, the entries are ordered by ascending Rate values.

Phy shall contain the dot11PHYtype of the Rate Stats Entry.  A Rate Stats Table does not need to contain an entry for all Phys supported.
Rate shall contain a dot11SupportedDataRatesRxValue for the Phy.  A Rate Stats Table does not need to contain an entry for all rates supported by the Phy.
Tx Good Count is the running average number of acknowledged MPDUs and MMPDUs sent with a TA of the reporting station and an RA of the Peer STA Address since this Peer was established.

Tx Error Count is the running average number of unacknowledged MPDUs and MMPDUs sent with a TA of the reporting station and an RA of the Peer STA Address since this Peer was established.

Rx Good Count is the running average number of MPDUs and MMPDUs sent with a TA of the Peer STA Address and an RA of the reporting station, regardless of the retry bit, since this Peer was established.

Rx Error Count is the running average number of MPDUs and MMPDUs sent with a TA of the Peer STA Address and an RA of the reporting station, where the retry bit was set, since this Peer was established.

Insert the following new clause after clause 11.7.7.6 and renumber figures and tables as necessary:

11.7.7.7 dot11mac Stats Report

A STA receiving a dot11mac Stats Request shall respond with a Radio Measurement Report frame containing one Measurement (dot11mac Stats) Report element. The dot11mac Stats Report in the Radio Measurement category shall include information accumulated since the became operational.  When a Peer is (re)established, such as when a (re)association is completed, the dot11mac Stats counts are cleared to zero.

In an ESS, a STA connecting to an AP should maintain several Peer histories for the APs to which it associates, although it shall maintain no less than two such histories.  An AP shall maintain one entry for each currently associated STA, and it is desirable for the Peer histories to remain available after the association has ended.

In an IBSS, a STA should maintain several Peer histories for the stations with which it communicates, although it shall maintain no less than two such histories.
During normal operation of a Peer, the Counts in the dot11mac Stats are incremented for the associated event.  Whenever an increment would overflow a Good Count or Error Count, the value shall be set to 128 and all other Good Counts and Error Counts for the Peer are divided by two.
	
	
	
	

	Event
	RA
	TA
	Increment

	Transmitted MPDU or MMPDU is acknowledged
	Peer STA
	Local STA
	Tx Good Count

	Transmitted MPDU or MMPDU is not acknowledged
	Peer STA
	Local STA
	Tx Error Count

	Received MPDU or MMPDU with Retry flag clear
	Local STA
	Peer Address
	Rx Good Count

	Received MPDU or MMPDU with Retry flag set
	Local STA
	Peer Address
	Rx Good Count
 and  Rx Error Count


Figure 0-16 – Count Handling of Transmit or Receive Events

Annex D

After the following line…

          --  dot11peerStatsTable

::= { dot11mac 4 }
…Insert the following line:

          --  dot11peerRatesTable

::= { dot11mac 5 }
Change the description of dot11peerStatsTableBSSaging from


DESCRIPTION




"The peerStatsTableBSSaging indicates the period of time




which entries for peer STAs that are in the peerStatsTable




because the peer STA was authenticated or associated with the




local STA must be kept in the table after the peer STA




becomes disassociated. The peer STA entry may be kept in the




peerStatsTable for longer than this time."

To



DESCRIPTION




"The peerStatsTableBSSaging indicates the minimum number of




seconds entries shall be kept in the peerStatsTable and



the peerRatesTable after deauthentication of peers that were



authenticated or associated with the local STA.  The default




value is 60 seconds."

Change the description of dot11peerStatsTableIBSSaging from


DESCRIPTION




"The peerStatsTableIBSSaging indicates the period of time




which entries for peer STAs that are in the peerStatsTable




because the peer STA was in an IBSS that the local STA was




joined to, and send a data frame to the local STA, or the




local STA attempted to send any frame to the peer STA




must be kept in the table after the peer STA




last communicated with the local STA. The peer STA entry




may be kept in the




peerStatsTable for longer than this time."

To



DESCRIPTION




"The peerStatsTableIBSSaging indicates the minimum number of




seconds entries shall be kept in the peerStatsTable and



the peerRatesTable after the last communication between the



local STA and the peer member of the IBSS.  The default value



is 60 seconds."

Change the description of dot11peerStatsEntry from

         DESCRIPTION

             "An entry in the Dot11peerStaStatsEntry Table.

             Indexed by ifIndex and the mac address of the remote STA - dot11peerStaAddress"

To

         DESCRIPTION

             "An entry in the Dot11peerStaStatsEntry Table.

             Indexed by ifIndex and the mac address of the remote STA - dot11peerAddress"

Remove the following incomplete attributes from Dot11peerStatsEntry and renumber the remaining attributes consecutively:

dot11peerWEPDecryptionFailureCount
dot11peerReceivedByteCount
dot11peerTransmittedByteCount
dot11peerReceivedBeaconCount
Change the description of the dot11peerFrameDuplicateCount attribute from

             "This counter shall increment when a frame is received

             that the Sequence Control field indicates is a

             duplicate."

To

             "This counter shall increment when an MPDU of type Data or Management is received

             where the Sequence Control field indicates it is a

             duplicate."

Change the description of the dot11peerWEPUndecryptableCount attribute from


        "This counter shall increment when a frame is received with


        the WEP subfield of the Frame Control field set to one and the


        WEPOn value for the key mapped to the TA's MAC address


        indicates that the frame should not have been encrypted or


        that frame is discarded due to the receiving STA not


        implementing the privacy option."

To


        "This counter shall increment when an MMPDU or MPDU is received with


        the WEP subfield of the Frame Control field set to one and the


        WEPOn value for the key mapped to the TA's MAC address


        indicates that the frame should not have been encrypted or


        that PDU is discarded due to the receiving STA not


        implementing the privacy option."

Change the description of the dot11peerLastReceiveRCPI attribute from


       "The RCPI from the most recently received frame, or 0 if no


        frames have been received."
To


       "The running average of the RCPI for the four most recently received frames, or 0


 if no frames have been received."
Insert the following  after the definitions describing the attributes of dot11peerStatsTable and before the Resource Type Attribute Templates

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

-- *    dot11peerRatesTable TABLE

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

dot11peerRatesTable OBJECT-TYPE

        SYNTAX SEQUENCE OF Dot11peerRatesEntry

        MAX-ACCESS not-accessible

        STATUS current

        DESCRIPTION

            "This table contains rate statistics for peer STAs. The following

        peer STAs appear in this table:

        1. Authenticated peer STAs must appear in this table. Their

        entries shall not be removed until at least

        dot11peerRatesTableBSSaging seconds have passed after they are

        marked as deauthenticated. 

        2. Peer STAs joined to the same IBSS as this STA that have

        sent any data frame to this STA must appear in this table.

        Entries for these peer STAs may be removed when this STA

        is no longer joined to the same IBSS, or if

        dot11peerRatesTableIBSSaging seconds have passed since a data

        frame was exchanged with the peer STA.



3. Other peer STAs may be included in this table."

    ::= { dot11mac 4 }

dot11peerRatesEntry OBJECT-TYPE

        SYNTAX Dot11peerRatesEntry

        MAX-ACCESS not-accessible

        STATUS current

        DESCRIPTION

            "An entry in the Dot11peerStaStatsEntry Table.

            Indexed by ifIndex, the mac address of the remote STA - dot11peerRtAddress,


     the PHY type – dot11peerRt, and the data rate – dot11peerRtDataRateValue"

        INDEX { ifIndex, dot11peerRtAddress, dot11peerRtPHYtype, dot11peerRtDataRateValue }

    ::= { dot11peerRatesTable 1 }

Dot11peerRatesEntry ::= SEQUENCE {

            dot11peerRtAddress



MacAddress,

            dot11peerRtPHYtype



INTEGER,

            dot11peerRtDataRateValue



Integer32,

            dot11peerRtPDUTxGood



INTEGER,

            dot11peerRtPDUTxError



INTEGER,

            dot11peerRtPDURxGood



INTEGER,

            dot11peerRtPDURxError



INTEGER }
dot11peerRtAddress OBJECT-TYPE

        SYNTAX MacAddress

        MAX-ACCESS read-create

        STATUS current

        DESCRIPTION

            "The MAC address identifying a peer STA."

    ::= { dot11peerRatesEntry 1 }

dot11peerRtPHYType OBJECT-TYPE

SYNTAX INTEGER {fhss(1), dsss(2), irbaseband(3), ofdm(4), hrdsss(5), erp(6)}

MAX-ACCESS read-only

STATUS current

DESCRIPTION

"This is an 8-bit integer value that identifies the PHY type

supported by the attached PLCP and PMD. Currently defined

values and their corresponding PHY types are:

FHSS 2.4 GHz = 01 , DSSS 2.4 GHz = 02, IR Baseband = 03,

OFDM 5GHz = 04, HRDSSS = 05, ERP = 06 "

::= { dot11peerRatesEntry 2 }

dot11peerRtDataRateValue OBJECT-TYPE

        SYNTAX Integer32

        MAX-ACCESS read-only

        STATUS current

        DESCRIPTION

            "This value represents the bit rate, as defined for the PHY specified


     in dot11peerRtPHYType."

    ::= { dot11peerRatesEntry 2 }

dot11peerRtPDUTxGood OBJECT-TYPE

        SYNTAX INTEGER
        MAX-ACCESS read-only

        STATUS current

        DESCRIPTION

            "This is an 8-bit integer value that represents the number of


     acknowledged PDUs sent to the STA in dot11peerRtAddress from

     the local STA. This is the output of a running average, and


     is relative to all dot11peerRtPDUTxGood and dot11RtPDUTxError values


     with a matching dot11peerRtAddress.”

    ::= { dot11peerRatesEntry 3 }

dot11peerRtPDUTxError OBJECT-TYPE

        SYNTAX INTEGER
        MAX-ACCESS read-only

        STATUS current

        DESCRIPTION

            "This is an 8-bit integer value that represents the number of


     acknowledged PDUs sent to the STA in dot11peerRtAddress from


     the local STA. This is the output of a running average, and


     is relative to all dot11peerRtPDUTxGood and dot11RtPDUTxError values


     in a dot11peerRateEntry with a matching dot11peerRtAddress.”

    ::= { dot11peerRatesEntry 4 }

dot11peerRtPDURxGood OBJECT-TYPE

        SYNTAX INTEGER
        MAX-ACCESS read-only

        STATUS current

        DESCRIPTION

            "This is an 8-bit integer value that represents the number of


     acknowledged PDUs sent by the STA in dot11peerRtAddress to the local


     STA. This is the output of a running average, and


     is relative to all dot11peerRtPDURxGood and dot11RtPDURxError values


     with a matching dot11peerRtAddress.”

    ::= { dot11peerRatesEntry 5 }

dot11peerRtPDURxError OBJECT-TYPE

        SYNTAX INTEGER
        MAX-ACCESS read-only

        STATUS current

        DESCRIPTION

            "This is an 8-bit integer value that approximates the number of


     retried PDUs sent by the STA in dot11peerRtAddress to the local

     STA. Because multiple retries of a PDU or retries for a frame


     that was never delivered will not be recorded, this value is generally


     understated.  This is the output of a running average, and

     is relative to all dot11peerRtPDURxGood and dot11RtPDURxError values

     in a dot11peerRateEntry with a matching dot11peerRtAddress.”

    ::= { dot11peerRatesEntry 6 }
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