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Propose performance statistics 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 performances.
· wmanIf2BsDataRateStatisticsTable 
· wmanIf2BsNetworkEntryStatisticsTable
· wmanIf2BsPacketErrorRateTable 
2. Proposed Text

2.1
MIB Module Description
13.1.3.1.2
wmanIf2BsCps
 [Change Figure 4 as the following:]
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Figure 4 – wmanIf2BsCps Structure
13.1.3.1.2.3
wmanIf2BsStatistics

[Add subclauses 13.1.3.1.2.4 and 13.1.3.1.2.5 as the following:]
13.1.3.1.2.3.4
wmanIf2BsDataRateStatisticsTable
wmanIf2BsDataRateStatisticsTable contains the average and peak data rate statistics at the BS sector level.
13.1.3.1.2.3.5
wmanIf2BsNetworkEntryStatisticsTable
wmanIf2BsNetworkEntryStatisticsTable contains the statistics for the network and network re-entry.
13.1.3.1.2.3.6
wmanIf2BsPacketErrorRateTable
wmanIf2BsPacketErrorRateTable contains the statistics for the packet error rate. 
2.2
ASN.1 Notations – wmanIf2BsDataRateStatisticsTable
It proposes the following new code be added to the wmanIf2Mib.  
-- XXX  

-- Base Station Data Rate Statistics Table

--         

wmanIf2BsDataRateStatisticsTable OBJECT-TYPE

        SYNTAX      SEQUENCE OF WmanIf2BsDataRateStatisticsEntry

        MAX-ACCESS  not-accessible

        STATUS      current

        DESCRIPTION

            "This table contains the average and peak data rate

             statistics at the BS sector level. The BS measures the

             number of bytes that are sent or received withing each

             interval set by the wmanIf2BsDataSampleInterval object.

             For example:

             S = the number of bytes measured in an interval

             N = the number of measurements

             Avg(N) = the average data rate after N measurements

             Avg(0) = S, the 1st measurement

             Avg(N) = (Avg(N-1)*(N-1) + S) / N

             Peak(N) = the peak data rate after N measurement

             Peak(0) = S, the 1st measurement

             Peak(N) = S if S > Peak(N-1)

                     = Peak(N -1) if S <= Peak(N-1)

             BS should reset all counters after they have been reported

             to EMS via wmanIf2BsPerformanceCountersTrap."

        ::= { wmanIf2BsStatistics 4 }

wmanIf2BsDataRateStatisticsEntry OBJECT-TYPE

        SYNTAX      WmanIf2BsDataRateStatisticsEntry

        MAX-ACCESS  not-accessible

        STATUS      current

        DESCRIPTION

            "This table provides one row for each BS sector."

        INDEX     { ifIndex }

        ::= { wmanIf2BsDataRateStatisticsTable 1 }

WmanIf2BsDataRateStatisticsEntry ::= SEQUENCE { 

        wmanIf2BsAvgDlUserThroughput            Counter32,

        wmanIf2BsAvgUlUserThroughput            Counter32,

        wmanIf2BsAvgDlMacThroughput             Counter32,

        wmanIf2BsAvgUlMacThroughput             Counter32,

        wmanIf2BsAvgDlPhyThroughput             Counter32,

        wmanIf2BsAvgUlPhyThroughput             Counter32,        

        wmanIf2BsPeakDlUserThroughput           Counter32,

        wmanIf2BsPeakUlUserThroughput           Counter32,

        wmanIf2BsPeakDlMacThroughput            Counter32,

        wmanIf2BsPeakUlMacThroughput            Counter32,

        wmanIf2BsPeakDlPhyThroughput            Counter32,

        wmanIf2BsPeakUlPhyThroughput            Counter32,

        wmanIf2BsAvgDlCellEdgeThroughput        Counter32,

        wmanIf2BsAvgUlCellEdgeThroughput        Counter32,

        wmanIf2BsDataRateMeasurements           Counter64}

wmanIf2BsAvgDlUserThroughput OBJECT-TYPE

        SYNTAX      Counter32

        UNITS       "Octet"        

        MAX-ACCESS  read-only

        STATUS      current

        DESCRIPTION

            "This object records the average downlink user throughput

             Avg(N). Each measurement indicates the number of octets of

             MAC SDUs that are sent within the

             wmanIf2BsDataSampleInterval interval."

        ::= { wmanIf2BsDataRateStatisticsEntry 1 }   

wmanIf2BsAvgUlUserThroughput OBJECT-TYPE

        SYNTAX      Counter32

        UNITS       "Octet"        

        MAX-ACCESS  read-only

        STATUS      current

        DESCRIPTION

            "This object records the average uplink user throughput

             Avg(N). Each measurement indicates the number of octets of

             MAC SDUs that are received within the

             wmanIf2BsDataSampleInterval interval."

        ::= { wmanIf2BsDataRateStatisticsEntry 2 }

wmanIf2BsAvgDlMacThroughput OBJECT-TYPE

        SYNTAX      Counter32

        UNITS       "Octet"        

        MAX-ACCESS  read-only

        STATUS      current

        DESCRIPTION

            "This object records the average downlink MAC throughput

             Avg(N). Each measurement indicates the number of octets of

             MAC PDUs (i.e. user data, MAC headers, and MAC management

             messages) that are sent within the

             wmanIf2BsDataSampleInterval interval."

        ::= { wmanIf2BsDataRateStatisticsEntry 3 }   

wmanIf2BsAvgUlMacThroughput OBJECT-TYPE

        SYNTAX      Counter32

        UNITS       "Octet"        

        MAX-ACCESS  read-only

        STATUS      current

        DESCRIPTION

            "This object records the average uplink MAC throughput

             Avg(N). Each measurement indicates the number of octets of

             MAC PDUs (i.e. user data, MAC headers, and MAC management

             messages) that are received within the

             wmanIf2BsDataSampleInterval interval."

        ::= { wmanIf2BsDataRateStatisticsEntry 4 }

wmanIf2BsAvgDlPhyThroughput OBJECT-TYPE

        SYNTAX      Counter32

        UNITS       "Octet"        

        MAX-ACCESS  read-only

        STATUS      current

        DESCRIPTION

            "This object records the average downlink PHY throughput

             Avg(N). Each measurement indicates the number of octets of

             bursts (i.e. MAC PDU + PHY overheads) that are sent within

             the wmanIf2BsDataSampleInterval interval."

        ::= { wmanIf2BsDataRateStatisticsEntry 5 }   

wmanIf2BsAvgUlPhyThroughput OBJECT-TYPE

        SYNTAX      Counter32

        UNITS       "Octet"        

        MAX-ACCESS  read-only

        STATUS      current

        DESCRIPTION

            "This object records the average uplink PHY throughput

             Avg(N). Each measurement indicates the number of octets of

             bursts (i.e. MAC PDU + PHY overheads) that are received

             within the wmanIf2BsDataSampleInterval interval."

        ::= { wmanIf2BsDataRateStatisticsEntry 6 }

wmanIf2BsPeakDlUserThroughput OBJECT-TYPE

        SYNTAX      Counter32

        UNITS       "Octet"        

        MAX-ACCESS  read-only

        STATUS      current

        DESCRIPTION

            "This object records the peak downlink user throughput

             Peak(N). Each measurement indicates the number of octets of

             MAC SDUs that are sent within the

             wmanIf2BsDataSampleInterval interval."

        ::= { wmanIf2BsDataRateStatisticsEntry 7 }   

wmanIf2BsPeakUlUserThroughput OBJECT-TYPE

        SYNTAX      Counter32

        UNITS       "Octet"        

        MAX-ACCESS  read-only

        STATUS      current

        DESCRIPTION

            "This object records the peak uplink user throughput Peak(N)

             . Each measurement indicates the number of octets of MAC

             SDUs that are received within the

             wmanIf2BsDataSampleInterval interval."

        ::= { wmanIf2BsDataRateStatisticsEntry 8 }

wmanIf2BsPeakDlMacThroughput OBJECT-TYPE

        SYNTAX      Counter32

        UNITS       "Octet"        

        MAX-ACCESS  read-only

        STATUS      current

        DESCRIPTION

            "This object records the peak downlink MAC throughput

             Peak(N). Each measurement indicates the number of octets of

             MAC PDUs (i.e. user data, MAC headers, and MAC management

             messages) that are sent within the

             wmanIf2BsDataSampleInterval interval."

        ::= { wmanIf2BsDataRateStatisticsEntry 9 }   

wmanIf2BsPeakUlMacThroughput OBJECT-TYPE

        SYNTAX      Counter32

        UNITS       "Octet"        

        MAX-ACCESS  read-only

        STATUS      current

        DESCRIPTION

            "This object records the peak uplink MAC throughput Peak(N).

             Each measurement indicates the number of octets of MAC PDUs

             (i.e. user data, MAC headers, and MAC management messages)

             that are received within the wmanIf2BsDataSampleInterval

             interval."

        ::= { wmanIf2BsDataRateStatisticsEntry 10 }

wmanIf2BsPeakDlPhyThroughput OBJECT-TYPE

        SYNTAX      Counter32

        UNITS       "Octet"        

        MAX-ACCESS  read-only

        STATUS      current

        DESCRIPTION

            "This object records the peak downlink PHY throughput

             Peak(N). Each measurement indicates the number of octets of

             bursts (i.e. MAC PDU + PHY overheads) that are sent within

             the wmanIf2BsDataSampleInterval interval."

        ::= { wmanIf2BsDataRateStatisticsEntry 11 }   

wmanIf2BsPeakUlPhyThroughput OBJECT-TYPE

        SYNTAX      Counter32

        UNITS       "Octet"        

        MAX-ACCESS  read-only

        STATUS      current

        DESCRIPTION

            "This object records the peak uplink PHY throughput Peak(N).

             Each measurement indicates the number of octets of bursts

             (i.e. MAC PDU + PHY overheads) that are received within the

             wmanIf2BsDataSampleInterval interval."

        ::= { wmanIf2BsDataRateStatisticsEntry 12 }

wmanIf2BsAvgDlCellEdgeThroughput OBJECT-TYPE

        SYNTAX      Counter32

        UNITS       "Octet"        

        MAX-ACCESS  read-only

        STATUS      current

        DESCRIPTION

            "This object records the Average downlink MAC throughput

             Avg(N). Each measurement indicates the number of octets of

             MAC PDU that are sent within the

             wmanIf2BsDataSampleInterval interval using the most robust

             coding (i.e. QPSK)."

        ::= { wmanIf2BsDataRateStatisticsEntry 13 }   

wmanIf2BsAvgUlCellEdgeThroughput OBJECT-TYPE

        SYNTAX      Counter32

        UNITS       "Octet"        

        MAX-ACCESS  read-only

        STATUS      current

        DESCRIPTION

            "This object records the peak uplink PHY throughput Peak(N).

             Each measurement indicates the number of octets of MAC PDU

             that are received within the wmanIf2BsDataSampleInterval

             interval using the most robust coding (i.e. QPSK)."

        ::= { wmanIf2BsDataRateStatisticsEntry 14 }

wmanIf2BsDataRateMeasurements OBJECT-TYPE

        SYNTAX      Counter64        

        MAX-ACCESS  read-only

        STATUS      current

        DESCRIPTION

            "This object tracks the number of measurements 'N'."

        ::= { wmanIf2BsDataRateStatisticsEntry 15 }

2.3
ASN.1 Notations – wmanIf2BsNetworkEntryStatisticsTable
It proposes the following new code be added to the wmanIf2Mib.

-- XXX 

-- Base Station Network Entry Statistics Table

--         

wmanIf2BsNetworkEntryStatisticsTable OBJECT-TYPE

        SYNTAX      SEQUENCE OF WmanIf2BsNetworkEntryStatisticsEntry

        MAX-ACCESS  not-accessible

        STATUS      current

        DESCRIPTION

            "This table contains the average and maximum amount of time

             for network and network re-entry.

             For example:

             T = a) Network entry time is the amount of time between:

                    1. BS received the 1st RNG-REQ from a MS

                    2. BS sends the DSA-RSP to such MS

                 b) Network re-entry time is the amount of time between:

                    1. BS received the 1st RNG-REQ from a MS with the

                       Ranging Purpose Indication TLV to indicate that

                       the MS is leaving the idle mode   

                    2. BS sends the DSA-RSP to such MS                                   

             N = the number of network entries

             Avg(N) = the average amount of time after N network entries

             Avg(0) = T, the 1st network entry

             Avg(N) = (Avg(N-1)*(N-1) + T) / N

             Max(N) = the maximum amount of time after N network entries

             Max(0) = T, the 1st network entry

             Max(N) = T if T > Max(N-1)

                     = Max(N-1) if T <= Max(N-1)

             BS should reset all counters after they have been reported

             to EMS via wmanIf2BsPerformanceCountersTrap."

        ::= { wmanIf2BsStatistics 5 }

wmanIf2BsNetworkEntryStatisticsEntry OBJECT-TYPE

        SYNTAX      WmanIf2BsNetworkEntryStatisticsEntry

        MAX-ACCESS  not-accessible

        STATUS      current

        DESCRIPTION

            "This table provides one row for each BS sector."

        INDEX     { ifIndex }

        ::= { wmanIf2BsNetworkEntryStatisticsTable 1 }

WmanIf2BsNetworkEntryStatisticsEntry ::= SEQUENCE { 

        wmanIf2BsAvgNetworkEntryTime            INTEGER,

        wmanIf2BsMaxNetworkEntryTime            INTEGER,

        wmanIf2BsAvgNetworkReEntryTime          INTEGER,

        wmanIf2BsMaxNetworkReEntryTime          INTEGER,

        wmanIf2BsNumOfNetworkEntries            Counter64,

        wmanIf2BsNumOfNetworkReEntries          Counter64}

wmanIf2BsAvgNetworkEntryTime OBJECT-TYPE

        SYNTAX      INTEGER

        UNITS       "second"        

        MAX-ACCESS  read-only

        STATUS      current

        DESCRIPTION

            "This object records the average network entry time Avg(N)."

        ::= { wmanIf2BsNetworkEntryStatisticsEntry 1 }   

wmanIf2BsMaxNetworkEntryTime OBJECT-TYPE

        SYNTAX      INTEGER

        UNITS       "second"        

        MAX-ACCESS  read-only

        STATUS      current

        DESCRIPTION

            "This object records the maximum network entry time Max(N)."

        ::= { wmanIf2BsNetworkEntryStatisticsEntry 2 }

wmanIf2BsAvgNetworkReEntryTime OBJECT-TYPE

        SYNTAX      INTEGER

        UNITS       "second"        

        MAX-ACCESS  read-only

        STATUS      current

        DESCRIPTION

            "This object records the average network re-entry time

             Avg(N)."

        ::= { wmanIf2BsNetworkEntryStatisticsEntry 3 }   

wmanIf2BsMaxNetworkReEntryTime OBJECT-TYPE

        SYNTAX      INTEGER

        UNITS       "second"        

        MAX-ACCESS  read-only

        STATUS      current

        DESCRIPTION

            "This object records the maximum network re-entry time

             Max(N)."

        ::= { wmanIf2BsNetworkEntryStatisticsEntry 4 }

wmanIf2BsNumOfNetworkEntries OBJECT-TYPE

        SYNTAX      Counter64        

        MAX-ACCESS  read-only

        STATUS      current

        DESCRIPTION

            "This object tracks the number of network entries 'N'."

        ::= { wmanIf2BsNetworkEntryStatisticsEntry 5 }

wmanIf2BsNumOfNetworkReEntries OBJECT-TYPE

        SYNTAX      Counter64        

        MAX-ACCESS  read-only

        STATUS      current

        DESCRIPTION

            "This object tracks the number of network re-entries 'N'."

        ::= { wmanIf2BsNetworkEntryStatisticsEntry 6 }
2.4
ASN.1 Notations – wmanIf2BsPacketErrorRateTable
It proposes the following new code be added to the wmanIf2Mib.     
-- XXX 

-- Mobile Packet Error Rate Table

--         

wmanIf2BsPacketErrorRateTable OBJECT-TYPE

        SYNTAX      SEQUENCE OF WmanIf2BsPacketErrorRateEntry

        MAX-ACCESS  not-accessible

        STATUS      current

        DESCRIPTION

            "This table contains the packet error rate information.

            BS should reset all counters after they have been reported

            to EMS via wmanIf2BsPerformanceCountersTrap"

        ::= { wmanIf2BsStatistics 6 }

wmanIf2BsPacketErrorRateEntry OBJECT-TYPE

        SYNTAX      WmanIf2BsPacketErrorRateEntry

        MAX-ACCESS  not-accessible

        STATUS      current

        DESCRIPTION

            "This table provides one row for each BS sector."

        INDEX     { ifIndex }

        ::= { wmanIf2BsPacketErrorRateTable  1 }

WmanIf2BsPacketErrorRateEntry ::= SEQUENCE {

        wmanIf2BsDlPacketsSend                  Counter64, 

        wmanIf2BsDlPacketsErrored               Counter64,

        wmanIf2BsDlPacketErrorRate              Unsigned32}

wmanIf2BsDlPacketsSend OBJECT-TYPE

        SYNTAX      Counter64 

        MAX-ACCESS  read-only

        STATUS      current

        DESCRIPTION

            "This object counts the total number of MAC SDUs that a BS

             has sent."

        ::= { wmanIf2BsPacketErrorRateEntry 1 }

wmanIf2BsDlPacketsErrored OBJECT-TYPE

        SYNTAX      Counter64 

        MAX-ACCESS  read-only

        STATUS      current

        DESCRIPTION

            "This object counts the total number of MAC SDUs including

             at least an ARQ block that has not been successful

             acknowledged (i.e. timeout or NAK)."

        ::= { wmanIf2BsPacketErrorRateEntry 2 }

wmanIf2BsDlPacketErrorRate OBJECT-TYPE

        SYNTAX      Unsigned32

        UNITS       "1x10E-7"  

        MAX-ACCESS  read-only

        STATUS      current

        DESCRIPTION

            "wmanIf2BsDlPacketErrorRate = (wmanIf2BsDlPacketsErrored /

             wmanIf2BsDlPacketsSend) * 10000000"

        ::= { wmanIf2BsPacketErrorRateEntry 3 }

2.5
ASN.1 Notations – wmanIf2BsPerformanceCountersTrap
It proposes the wmanIf2BsPerformanceCountersTrap object to be added to wamnIf2Mib.  

-- XXXX

wmanIf2BsPerformanceCountersTrap NOTIFICATION-TYPE

        OBJECTS     {ifIndex,

                     wmanIf2BsSsAuthenAttempt, 

                     wmanIf2BsSsAuthenSuccess,

                     wmanIf2BsSsAuthenSuccessRate,

                     wmanIf2BsSsRangingAttempt, 

                     wmanIf2BsSsRangingSuccess,

                     wmanIf2BsSsRangingSuccessRate,

                     wmanIf2BsAvgDlUserThroughput,

                     wmanIf2BsAvgUlUserThroughput,

                     wmanIf2BsAvgDlMacThroughput,

                     wmanIf2BsAvgUlMacThroughput,

                     wmanIf2BsAvgDlPhyThroughput,

                     wmanIf2BsAvgUlPhyThroughput,        

                     wmanIf2BsPeakDlUserThroughput,

                     wmanIf2BsPeakUlUserThroughput,

                     wmanIf2BsPeakDlMacThroughput,

                     wmanIf2BsPeakUlMacThroughput,

                     wmanIf2BsPeakDlPhyThroughput,

                     wmanIf2BsPeakUlPhyThroughput,

                     wmanIf2BsAvgDlCellEdgeThroughput,

                     wmanIf2BsAvgUlCellEdgeThroughput,

                     wmanIf2BsDataRateMeasurements,

                     wmanIf2BsAvgNetworkEntryTime,

                     wmanIf2BsMaxNetworkEntryTime,

                     wmanIf2BsAvgNetworkReEntryTime,

                     wmanIf2BsMaxNetworkReEntryTime,

                     wmanIf2BsNumOfNetworkEntries,

                     wmanIf2BsNumOfNetworkReEntries,

                     wmanIf2BsDlPacketsSend, 

                     wmanIf2BsDlPacketsErrored,

                     wmanIf2BsDlPacketErrorRate,                     

                     wmanIf2BsEventNotificationTime}

        STATUS      current

        DESCRIPTION

            "This event should be automatically generated every

             wmanIf2BsCountersReportInterval interval to report the

             performance counters for a given BS sector identified by

             ifIndex. The performance counters will be reset after this

             event being sent to EMS "

        ::= { wmanIf2BsTrapPrefix 6 }
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