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Propose performance counter objects for 802.16 performance characterization 

Joey Chou, Shawn Wallace, Fran Burns
Intel, Sprint
1. Introduction
This document proposes the following performance counters objects that are important to characterize the 802.16 WMAN network performance.
· wmanIf2BsStatisticsConfigTable 
· wmanIf2BsMsStartupStatisticsTable
· wmanIf2BsMsDlThroughputStatisticsTable
· wmanIf2BsMsUlThroughputStatisticsTable
2. Proposed Text

2.1
MIB Module Description
[Change subclause 13.1.3.1.2 as the following:]
13.1.3.1.2
wmanIf2BsCps
Figure 4 shows the structure of wmanIf2BsCps subtree that contains BS managed objects related to the MAC CPS management entity layer.
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Figure 4 – wmanIf2BsCps Structure
[Change subclause 13.1.3.1.2.3 as the following:]
13.1.3.1.2.3
wmanIf2BsStatistics

13.1.3.1.2.3.1
wmanIf2BsChannelMeasurementTable
wmanIf2BsChannelMeasurementTable contains channel measurement information on the uplink signal that were received from SS, and the downlink signal were obtained from SS using REP-REQ/RSP messages.

13.1.3.1.2.3.2
wmanIf2BsStatisticsConfigTable
wmanIf2BsStatisticsConfigTable contains the configuration of statistics information capture..
13.1.3.1.2.3.3
wmanIf2BsMsStartupStatisticsTable
wmanIf2BsMsStartupStatisticsTable contains statistical information that can be used to characterize MS' performance during the startup.
13.1.3.1.2.3.4
wmanIf2BsMsDlThroughputStatisticsTable
wmanIf2BsMsDlThroughputStatisticsTable contains the throughput statistics for the downlink connections.
13.1.3.1.2.3.5
wmanIf2BsMsUlThroughputStatisticsTable
wmanIf2BsMsUlThroughputStatisticsTable contains the throughput statistics for the downlink connections.
2.2
ASN.1 Notations
The ASN.1 code highlighted in blue is the proposed new code.  
--

-- Base Station performance statistics

--

wmanIf2BsStatistics OBJECT IDENTIFIER ::= { wmanIf2BsCps 3 }

-- 
-- Base Station Channel Measurement Table

--         

wmanIf2BsChannelMeasurementTable OBJECT-TYPE

        SYNTAX      SEQUENCE OF WmanIf2BsChannelMeasurementEntry

        MAX-ACCESS  not-accessible

        STATUS      current

        DESCRIPTION

            "This table contains channel measurement information as

             derived from BS measurement of uplink signal from SS,

             and the downlink signal as reported from SS using

             REP-REQ/RSP messages. The table shall be maintained as

             FIFO to store measurement samples that can be used to

             create RSSI and CINR histogram report. When the

             measurement entry for a SS reaches the limit, the oldest

             entry shall be deleted as the new entry is added to the

             table."

        REFERENCE

            "6.3.2.3.33 in IEEE Std 802.16-2004"

        ::= { wmanIf2BsStatistics 1 }

wmanIf2BsChannelMeasurementEntry OBJECT-TYPE

        SYNTAX      WmanIf2BsChannelMeasurementEntry

        MAX-ACCESS  not-accessible

        STATUS      current

        DESCRIPTION

            "Each entry in the table contains RSSI and CINR

             signal quality measurement on signal received from the SS.

             The primary index is the ifIndex with ifType of

             ieee80216WMAN identifing the BS sector.

             wmanIf2BsSsMacAddress identifies the SS from which the

             signal was received. wmanIf2BsChannelDirection is the

             index to the direction of the channel. 

             wmanIf2BsHistogramIndex is the index to histogram samples.

             Since there is no time stamp in the table, 

             wmanIf2BsHistogramIndex should be increased monotonically,

             and wraps around when it reaches the implementation

             specific limit."

        INDEX     { ifIndex,

                    wmanIf2BsSsMacAddress,

                    wmanIf2BsChannelDirection,

                    wmanIf2BsHistogramIndex }

        ::= { wmanIf2BsChannelMeasurementTable  1 }

WmanIf2BsChannelMeasurementEntry ::= SEQUENCE {

        wmanIf2BsChannelDirection               WmanIf2LinkDirection, 

        wmanIf2BsHistogramIndex                 Unsigned32,

        wmanIf2BsChannelNumber                  WmanIf2ChannelNumber,

        wmanIf2BsStartFrame                     INTEGER,

        wmanIf2BsDuration                       INTEGER,

        wmanIf2BsBasicReport                    BITS,

        wmanIf2BsMeanCinrReport                 INTEGER,

        wmanIf2BsMeanRssiReport                 INTEGER,

        wmanIf2BsStdDeviationCinrReport         INTEGER,

        wmanIf2BsStdDeviationRssiReport         INTEGER}

wmanIf2BsChannelDirection OBJECT-TYPE

        SYNTAX      WmanIf2LinkDirection 

        MAX-ACCESS  not-accessible

        STATUS      current

        DESCRIPTION

            "wmanIf2BsChannelDirection identifies the direction of a

             channel where the measurement takes place."

        ::= { wmanIf2BsChannelMeasurementEntry 1 }

wmanIf2BsHistogramIndex OBJECT-TYPE

        SYNTAX      Unsigned32 (1 .. 4294967295) 

        MAX-ACCESS  read-only

        STATUS      current

        DESCRIPTION

            "wmanIf2BsHistogramIndex identifies the histogram samples

             in the table for each subscriber station."

        ::= { wmanIf2BsChannelMeasurementEntry 2 }

wmanIf2BsChannelNumber OBJECT-TYPE

        SYNTAX      WmanIf2ChannelNumber 

        MAX-ACCESS  read-only

        STATUS      current

        DESCRIPTION

            "Physical channel number to be reported on is only

             applicable to license exempt band. For licensed band,

             this parameter should be null."

        REFERENCE

            "Subclause 11.12 in IEEE Std 802.16-2004"

        ::= { wmanIf2BsChannelMeasurementEntry 3 }

wmanIf2BsStartFrame OBJECT-TYPE

        SYNTAX      INTEGER (0..65535) 

        MAX-ACCESS  read-only

        STATUS      current

        DESCRIPTION

            "Frame number in which measurement for this channel

             started."

        REFERENCE

            "Subclause 11.12 in IEEE Std 802.16-2004"

        ::= { wmanIf2BsChannelMeasurementEntry 4 }

wmanIf2BsDuration OBJECT-TYPE

        SYNTAX      INTEGER (0 .. 16777215) 

        MAX-ACCESS  read-only

        STATUS      current

        DESCRIPTION

            "Cumulative measurement duration on the channel in

             multiples of Ts. For any value exceeding 0xFFFFFF,

             report 0xFFFFFF."

        REFERENCE

            "Subclause 11.12 in IEEE Std 802.16-2004"

        ::= { wmanIf2BsChannelMeasurementEntry 5 }

wmanIf2BsBasicReport OBJECT-TYPE

        SYNTAX      BITS {wirelessHuman(0),

                          unknownTransmission(1),

                          primaryUser(2),

                          channelNotMeasured(3)}                          

        MAX-ACCESS  read-only

        STATUS      current

        DESCRIPTION

            "Bit #0: WirelessHUMAN detected on the channel

             Bit #1: Unknown transmissions detected on the channel

             Bit #2: Primary User detected on the channel

             Bit #3: Unmeasured. Channel not measured"

        REFERENCE

            "Subclause 11.12 in IEEE Std 802.16-2004"

        ::= { wmanIf2BsChannelMeasurementEntry 6 }                        

wmanIf2BsMeanCinrReport OBJECT-TYPE

        SYNTAX      INTEGER (-20 .. 37) 

        UNITS       "dB"

        MAX-ACCESS  read-only

        STATUS      current

        DESCRIPTION

            "Mean CINR report."

        REFERENCE

            "Subclause 8.2.2, 8.3.9 in IEEE Std 802.16-2004"

        ::= { wmanIf2BsChannelMeasurementEntry 7 }

wmanIf2BsMeanRssiReport OBJECT-TYPE

        SYNTAX      INTEGER (-123 .. -40)

        UNITS       "dBm" 

        MAX-ACCESS  read-only

        STATUS      current

        DESCRIPTION

            "Mean RSSI report."

        REFERENCE

            "Subclause 8.2.2, 8.3.9 in IEEE Std 802.16-2004"

        ::= { wmanIf2BsChannelMeasurementEntry 8 }

wmanIf2BsStdDeviationCinrReport OBJECT-TYPE

        SYNTAX      INTEGER (0 .. 29) 

        UNITS       "dB"

        MAX-ACCESS  read-only

        STATUS      current

        DESCRIPTION

             "Standard deviation CINR report."

        REFERENCE

            "Subclause 8.2.2, 8.3.9 in IEEE Std 802.16-2004"

        ::= { wmanIf2BsChannelMeasurementEntry 9 }

wmanIf2BsStdDeviationRssiReport OBJECT-TYPE

        SYNTAX      INTEGER (0 .. 42)

        UNITS       "dB"

        MAX-ACCESS  read-only

        STATUS      current

        DESCRIPTION

             "Standard deviation RSSI report."

        REFERENCE

            "Subclause 8.2.2, 8.3.9 in IEEE Std 802.16-2004"

        ::= { wmanIf2BsChannelMeasurementEntry 10 }
-- 

--  Statistics Configuration Table

--         

wmanIf2BsStatisticsConfigTable OBJECT-TYPE

        SYNTAX      SEQUENCE OF WmanIf2BsStatisticsConfigEntry

        MAX-ACCESS  not-accessible

        STATUS      current

        DESCRIPTION

            "This table contains the configuration of statistics

             information capture."

        ::= { wmanIf2BsStatistics 2 }

wmanIf2BsStatisticsConfigEntry OBJECT-TYPE

        SYNTAX      WmanIf2BsStatisticsConfigEntry

        MAX-ACCESS  not-accessible

        STATUS      current

        DESCRIPTION

            "This table provides one row for each BS sector, and is

             indexed by ifIndex."

        INDEX     { ifIndex }

        ::= { wmanIf2BsStatisticsConfigTable  1 }

WmanIf2BsStatisticsConfigEntry ::= SEQUENCE {

        wmanIf2BsDlHistogramSampleInterval    INTEGER,

        wmanIf2BsUlHistogramSampleInterval    INTEGER}

wmanIf2BsDlHistogramSampleInterval OBJECT-TYPE

        SYNTAX      INTEGER

        UNITS       "Second"

        MAX-ACCESS  read-write

        STATUS      current

        DESCRIPTION

            "This object determines the interval between two histogram

             samples. "

        ::= { wmanIf2BsStatisticsConfigEntry 1 }

wmanIf2BsUlHistogramSampleInterval OBJECT-TYPE

        SYNTAX      INTEGER

        UNITS       "Second"

        MAX-ACCESS  read-write

        STATUS      current

        DESCRIPTION

            "This object determines the interval between two histogram

             samples. "

        ::= { wmanIf2BsStatisticsConfigEntry 2 }

-- 

-- Mobile Station startup statistics Table

--         

wmanIf2BsMsStartupStatisticsTable OBJECT-TYPE

        SYNTAX      SEQUENCE OF WmanIf2BsMsStartupStatisticsEntry

        MAX-ACCESS  not-accessible

        STATUS      current

        DESCRIPTION

            "This table contains statistical information that can be

             used to characterize MS' performance during the startup."

        ::= { wmanIf2BsStatistics 3 }

wmanIf2BsMsStartupStatisticsEntry OBJECT-TYPE

        SYNTAX      WmanIf2BsMsStartupStatisticsEntry

        MAX-ACCESS  not-accessible

        STATUS      current

        DESCRIPTION

            "This table provides one row for each BS sector, and is

             indexed by ifIndex."

        INDEX     { ifIndex }

        ::= { wmanIf2BsMsStartupStatisticsTable  1 }

WmanIf2BsMsStartupStatisticsEntry ::= SEQUENCE {

        wmanIf2BsMsAuthenAttempt                Unsigned32, 

        wmanIf2BsMsAuthenSuccess                Unsigned32,

        wmanIf2BsMsNetwkEntryAttempt            Unsigned32, 

        wmanIf2BsMsNetwkEntrySuccess            Unsigned32,

        wmanIf2BsMsStartupStatReset             INTEGER,

        wmanIf2BsMsStartupStatResetTime         TimeStamp}

wmanIf2BsMsAuthenAttempt OBJECT-TYPE

        SYNTAX      Unsigned32 

        MAX-ACCESS  read-only

        STATUS      current

        DESCRIPTION

            "The MS authentication setup success rate % =

             wmanIf2BsMsAuthenSuccess  / wmanIf2BsMsAuthenAttempt * 100
             This object counts the number of MS authentication

             attempt. The BS increments by one each time the BS

             receives:

               1) PKMv1 Auth Request,

               2) PKMv2 RSA-Request,

               3) PKMv2 EAP start message."

        ::= { wmanIf2BsMsStartupStatisticsEntry 1 }

wmanIf2BsMsAuthenSuccess OBJECT-TYPE

        SYNTAX      Unsigned32 

        MAX-ACCESS  read-only

        STATUS      current

        DESCRIPTION

            "This object counts the number of successful MS

             authentication. The BS increments by one each time the BS

             sends:

               1) PKMv1 Auth Reply,

               2) PKMv2 RSA-Reply,

               3) PKMv2 EAP complete with EAP-success payload message."

        ::= { wmanIf2BsMsStartupStatisticsEntry 2 }

wmanIf2BsMsNetwkEntryAttempt OBJECT-TYPE

        SYNTAX      Unsigned32 

        MAX-ACCESS  read-only

        STATUS      current

        DESCRIPTION

            "The MS network entry success rate % =

             wmanIf2BsMsNetwkEntrySuccess / wmanIf2BsMsNetwkEntryAttempt 

             * 100.

             This object counts the number of MS network entry

             attempt. The BS increments by one each time the BS receives

             the RNG-REQ message."

        ::= { wmanIf2BsMsStartupStatisticsEntry 3 }

wmanIf2BsMsNetwkEntrySuccess OBJECT-TYPE

        SYNTAX      Unsigned32 

        MAX-ACCESS  read-only

        STATUS      current

        DESCRIPTION

            "This object counts the number of successful MS network

             entry. The increments by one each time the BS sends the 

             RNG-RSP message."

        ::= { wmanIf2BsMsStartupStatisticsEntry 4 }

wmanIf2BsMsStartupStatReset OBJECT-TYPE

        SYNTAX      INTEGER {null(0),

                             resetStat(1)}

        MAX-ACCESS  read-write

        STATUS      current

        DESCRIPTION

            "When this attribute is SET to resetCounter(1), the

             corresponding entry of startup statistics will be reset.

             A GET operation performed on this object will always

             return null(0). The statistics is normally reset after

             the packet count information is retrieved. "

        ::= { wmanIf2BsMsStartupStatisticsEntry 5 }

wmanIf2BsMsStartupStatResetTime OBJECT-TYPE

        SYNTAX      TimeStamp

        MAX-ACCESS  read-only

        STATUS      current

        DESCRIPTION

            "Indicates the date and time when the statistics is reset."

        ::= { wmanIf2BsMsStartupStatisticsEntry 6 }

-- 

-- Mobile Station Downlink Throughput Statistics Table

--         

wmanIf2BsMsDlThroughputStatisticsTable OBJECT-TYPE

        SYNTAX      SEQUENCE OF WmanIf2BsMsDlThroughputStatisticsEntry

        MAX-ACCESS  not-accessible

        STATUS      current

        DESCRIPTION

            "This table contains the throughput statistics for the

             downlink connections. The table shall be maintained as

             a FIFO to store histograms samples that can be used to

             generate peak or average throughput on per MS or BS sector

             basis. When the throughput entry for a MS reaches the limit

             , the oldest entry shall be deleted as the new entry is

             added to the table."

        ::= { wmanIf2BsStatistics 4 }

wmanIf2BsMsDlThroughputStatisticsEntry OBJECT-TYPE

        SYNTAX      WmanIf2BsMsDlThroughputStatisticsEntry

        MAX-ACCESS  not-accessible

        STATUS      current

        DESCRIPTION

            "Each entry in the table contains a histogram sample that

             captures the throughput data in an interval determined by

             the wmanIf2BsDlHistogramSampleInterval.

             The primary index is the ifIndex with ifType of

             ieee80216WMAN identifing the BS sector.

             wmanIf2BsSsMacAddress identifies the MS from which the

             throughput is captured. 

             wmanIf2BsHistogramIndex is the index to histogram samples.

             Since there is no time stamp in the table, 

             wmanIf2BsMsDlHistogramIndex should be increased

             monotonically, and wraps around when it reaches the

             implementation specific limit."

        INDEX     { ifIndex,

                    wmanIf2BsSsMacAddress,

                    wmanIf2BsMsDlHistogramIndex }

        ::= { wmanIf2BsMsDlThroughputStatisticsTable 1 }

WmanIf2BsMsDlThroughputStatisticsEntry ::= SEQUENCE { 

        wmanIf2BsMsDlHistogramIndex             Unsigned32,

        wmanIf2BsMsDlMacSduOctetCount           Counter64}

wmanIf2BsMsDlHistogramIndex OBJECT-TYPE

        SYNTAX      Unsigned32 (1 .. 4294967295) 

        MAX-ACCESS  read-only

        STATUS      current

        DESCRIPTION

            "This object identifies the histogram samples."

        ::= { wmanIf2BsMsDlThroughputStatisticsEntry 1 }

wmanIf2BsMsDlMacSduOctetCount OBJECT-TYPE

        SYNTAX      Counter64

        UNITS       "Octet"        

        MAX-ACCESS  read-only

        STATUS      current

        DESCRIPTION

            "This object counts the number of octets of MAC SDUs

             that have been transmitted or received."

        ::= { wmanIf2BsMsDlThroughputStatisticsEntry 2 }   

-- 

-- Mobile Station Uplink Throughput Statistics Table

--         

wmanIf2BsMsUlThroughputStatisticsTable OBJECT-TYPE

        SYNTAX      SEQUENCE OF WmanIf2BsMsUlThroughputStatisticsEntry

        MAX-ACCESS  not-accessible

        STATUS      current

        DESCRIPTION

            "This table contains the throughput statistics for the

             uplink connections. The table shall be maintained as

             a FIFO to store histograms samples that can be used to

             generate peak or average throughput on per MS or BS sector

             basis. When the throughput entry for a MS reaches the limit

             , the oldest entry shall be deleted as the new entry is

             added to the table."

        ::= { wmanIf2BsStatistics 5 }

wmanIf2BsMsUlThroughputStatisticsEntry OBJECT-TYPE

        SYNTAX      WmanIf2BsMsUlThroughputStatisticsEntry

        MAX-ACCESS  not-accessible

        STATUS      current

        DESCRIPTION

            "Each entry in the table contains a histogram sample that

             captures the throughput data in an interval determined by

             the wmanIf2BsUlHistogramSampleInterval.

             The primary index is the ifIndex with ifType of

             ieee80216WMAN identifing the BS sector.

             wmanIf2BsSsMacAddress identifies the MS from which the

             throughput is captured. 

             wmanIf2BsHistogramIndex is the index to histogram samples.

             Since there is no time stamp in the table, 

             wmanIf2BsMsUlHistogramIndex should be increased

             monotonically, and wraps around when it reaches the

             implementation specific limit."

        INDEX     { ifIndex,

                    wmanIf2BsSsMacAddress,

                    wmanIf2BsMsDlHistogramIndex }

        ::= { wmanIf2BsMsUlThroughputStatisticsTable 1 }

WmanIf2BsMsUlThroughputStatisticsEntry ::= SEQUENCE { 

        wmanIf2BsMsUlHistogramIndex             Unsigned32,

        wmanIf2BsMsUlMacSduOctetCount           Counter64}

wmanIf2BsMsUlHistogramIndex OBJECT-TYPE

        SYNTAX      Unsigned32 (1 .. 4294967295) 

        MAX-ACCESS  read-only

        STATUS      current

        DESCRIPTION

            "This object identifies the histogram samples."

        ::= { wmanIf2BsMsUlThroughputStatisticsEntry 1 }

wmanIf2BsMsUlMacSduOctetCount OBJECT-TYPE

        SYNTAX      Counter64

        UNITS       "Octet"        

        MAX-ACCESS  read-only

        STATUS      current

        DESCRIPTION

            "This object counts the number of octets of MAC SDUs

             that have been transmitted or received."

        ::= { wmanIf2BsMsUlThroughputStatisticsEntry 2 }
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