
IEEE C802.16maint-08/024

	Project
	IEEE 802.16 Broadband Wireless Access Working Group <http://ieee802.org/16>

	Title
	Handover and User Matrices objects for handover performance characterization 

	Date Submitted
	2008-01-14

	Source(s)
	Joey Chou
Intel
Shawn Wallace
Sprint
Fran Burns
Sprint


	E-mail: joey.chou@intel.com 
E-mail: Shawn.Wallace@sprint.com
E-mail: francis.burns@sprint.com


	Re:
	IEEE 802.16 Letter Ballot Recirculation #26a, on P802.16Rev2/D2, as announced in IEEE 802.16-07/058

	Abstract
	This document proposes handover and user matrices objects that are needed to characterize handover performance. 

	Purpose
	Adopt proposed remedy.

	Notice
	This document does not represent the agreed views of the IEEE 802.16 Working Group or any of its subgroups. It represents only the views of the participants listed in the “Source(s)” field above. It is offered as a basis for discussion. It is not binding on the contributor(s), who reserve(s) the right to add, amend or withdraw material contained herein.

	Release
	The contributor grants a free, irrevocable license to the IEEE to incorporate material contained in this contribution, and any modifications thereof, in the creation of an IEEE Standards publication; to copyright in the IEEE’s name any IEEE Standards publication even though it may include portions of this contribution; and at the IEEE’s sole discretion to permit others to reproduce in whole or in part the resulting IEEE Standards publication. The contributor also acknowledges and accepts that this contribution may be made public by IEEE 802.16.

	Patent Policy
	The contributor is familiar with the IEEE-SA Patent Policy and Procedures:

<http://standards.ieee.org/guides/bylaws/sect6-7.html#6> and <http://standards.ieee.org/guides/opman/sect6.html#6.3>.

Further information is located at <http://standards.ieee.org/board/pat/pat-material.html> and <http://standards.ieee.org/board/pat>.


Handover and User Matrices objects for handover performance characterization
Joey Chou, Shawn Wallace, Fran Burns
Intel, Sprint
1. Introduction
This document proposes the following counter objects that are important to characterize the 802.16 WMAN handover performances.
· wmanIf2BsSsHandoverStatisticsTable
· wmanIf2BsSsUserMatricsTable
· wmanIf2BsSsCidMatricsTable
· wmanIf2BsPerformanceCountersTrap
2. Proposed Text

2.1
MIB Module Description
13.1.3.4 wmanIf2BsPm
 [Change Figure 324 as the following:]
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Figure 324 – wmanIf2BsPm Structure
 [Add subclauses 13.1.3.4.7 as the following:]
13.1.3.4.7 wmanIf2BsSsHandoverMatricsTable
wmanIf2BsSsHandoverMatricsTable contains statistical information that can be used to characterize MS' performance during the handover.
13.1.3.4.8 wmanIf2BsSsUserMatricsTable

wmanIf2BsSsUserMatricsTable contains counter objects to track user matrices.

13.1.3.4.9 wmanIf2BsSsCidMatricsTable

wmanIf2BsSsCidMatricsTable tracks the number of basic and primary CIDs, and the average and maximum number of user CIDs..
2.2
ASN.1 Notations – wmanIf2BsSsHandoverMatricsTable
It proposes the following new code be added to the wmanIf2Mib.  
-- 

-- Mobile Station handover matrics Table

--         

wmanIf2BsSsHandoverMatricsTable OBJECT-TYPE

        SYNTAX      SEQUENCE OF WmanIf2BsSsHandoverMatricsEntry

        MAX-ACCESS  not-accessible

        STATUS      current

        DESCRIPTION

            "This table contains matrics information that can be

             used to characterize MS' performance during the handover.

             BS should reset all counters after they have been reported

             to EMS via wmanIf2BsPerformanceCountersTrap."

        ::= { wmanIf2BsPm 7 }

wmanIf2BsSsHandoverMatricsEntry OBJECT-TYPE

        SYNTAX      WmanIf2BsSsHandoverMatricsEntry

        MAX-ACCESS  not-accessible

        STATUS      current

        DESCRIPTION

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

        INDEX     { ifIndex }

        ::= { wmanIf2BsSsHandoverMatricsTable  1 }

WmanIf2BsSsHandoverMatricsEntry ::= SEQUENCE {

        wmanIf2BsSsHandoverAttempt              Counter64, 

        wmanIf2BsSsHandoverSuccess              Counter64,

        wmanIf2BsSsHandoverSuccessRate          INTEGER,

        wmanIf2BsSsHandoverCancel               Counter64, 

        wmanIf2BsSsHandoverReject               Counter64,

        wmanIf2BsSsHandoverCancelRate           INTEGER,

        wmanIf2BsSsHandoverRejectRate           INTEGER,

        wmanIf2BsSsAvgHandoverTime              INTEGER,

        wmanIf2BsSsUnexpectedHandover           Counter64}

wmanIf2BsSsHandoverAttempt OBJECT-TYPE

        SYNTAX      Counter64 

        MAX-ACCESS  read-only

        STATUS      current

        DESCRIPTION

            "This object counts the number of MS initiated handover

             attempts. The serving BS increments the counter by one each

             time the BS receives MOB_MSHO-REQ from MS."

        ::= { wmanIf2BsSsHandoverMatricsEntry 1 }

wmanIf2BsSsHandoverSuccess OBJECT-TYPE

        SYNTAX      Counter64 

        MAX-ACCESS  read-only

        STATUS      current

        DESCRIPTION

            "This object counts the number of successful MS initiated

             handover. The serving BS increments the counter by one each

             time the BS sends MOB_BSHO-RSP to MS."

        ::= { wmanIf2BsSsHandoverMatricsEntry 2 }

wmanIf2BsSsHandoverSuccessRate OBJECT-TYPE

        SYNTAX      INTEGER 

        MAX-ACCESS  read-only

        STATUS      current

        DESCRIPTION

            "wmanIf2BsSsHandoverSuccessRate % =

             wmanIf2BsSsHandoverSuccess / wmanIf2BsSsHandoverAttempt

             * 100"

        ::= { wmanIf2BsSsHandoverMatricsEntry 3 }

wmanIf2BsSsHandoverCancel OBJECT-TYPE

        SYNTAX      Counter64

        MAX-ACCESS  read-only

        STATUS      current

        DESCRIPTION

            "This object counts the number of MS initiated handover

             cancellation. The BS serving increments the counter by one

             each time the BS receives MOB_HO-IND with

                 HO_IND_type = 'HO cancel'"

        ::= { wmanIf2BsSsHandoverMatricsEntry 4 }

wmanIf2BsSsHandoverReject OBJECT-TYPE

        SYNTAX      Counter64

        MAX-ACCESS  read-only

        STATUS      current

        DESCRIPTION

            "This object counts the number of MS initiated handover

             rejected by MS. The serving BS increments the counter by

             one each time the BS receives MOB_HO-IND with

                 HO_IND_type = 'HO reject'"

        ::= { wmanIf2BsSsHandoverMatricsEntry 5 }

wmanIf2BsSsHandoverCancelRate OBJECT-TYPE

        SYNTAX      INTEGER 

        MAX-ACCESS  read-only

        STATUS      current

        DESCRIPTION

            "wmanIf2BsSsHandoverCancelRate % =

             wmanIf2BsSsHandoverCancel  / wmanIf2BsSsHandoverAttempt

             * 100"

        ::= { wmanIf2BsSsHandoverMatricsEntry 6 }

wmanIf2BsSsHandoverRejectRate OBJECT-TYPE

        SYNTAX      INTEGER 

        MAX-ACCESS  read-only

        STATUS      current

        DESCRIPTION

            "wmanIf2BsSsHandoverRejectRate % =

             wmanIf2BsSsHandoverReject  / wmanIf2BsSsHandoverAttempt

             * 100"

        ::= { wmanIf2BsSsHandoverMatricsEntry 7 }

wmanIf2BsSsAvgHandoverTime OBJECT-TYPE

        SYNTAX      INTEGER

        UNITS       "millisecond"        

        MAX-ACCESS  read-only

        STATUS      current

        DESCRIPTION

            "This object records the average handover time Avg(N)

             measured at target BS. The BS measures the number of

             handovers occured withing each interval set by the

             wmanIf2BsDataSampleInterval object. The formula of the

             measurement is shown below:      

             T = Handover time is the amount of time between:

                 1. Target BS receives the backbone handover indication

                    message from the serving BS for a give MS 

                 2. The given MS completes the ranging successfully by

                    receiving RNG-RSP from the target BS 

             N = the number of handover in a reporting interval
             Avg(N) = the average amount of time after N handovers

             Avg(0) = T, the 1st handover

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

        ::= { wmanIf2BsSsHandoverMatricsEntry 8 }

wmanIf2BsSsUnexpectedHandover OBJECT-TYPE

        SYNTAX      Counter64 

        MAX-ACCESS  read-only

        STATUS      current

        DESCRIPTION

            "This object counts the number of unexpected MS initiated

             handover attempts. The target BS increments the counter by

             one each time the target BS receives RNG-REQ from a MS

             initiated handover without backbone handover indication

             message from the serving BS."

        ::= { wmanIf2BsSsHandoverMatricsEntry 9 }
2.3
ASN.1 Notations – wmanIf2BsSsUserMatricsTable

It proposes the user matrices objects.  

-- 

-- Mobile Station user matrics Table

--         

wmanIf2BsSsUserMatricsTable OBJECT-TYPE

        SYNTAX      SEQUENCE OF WmanIf2BsSsUserMatricsEntry

        MAX-ACCESS  not-accessible

        STATUS      current

        DESCRIPTION

            "This table contains counter objects to track user matrics.

             BS should reset all counters after they have been reported

             to EMS via wmanIf2BsPerformanceCountersTrap."

        ::= { wmanIf2BsPm 8 }

wmanIf2BsSsUserMatricsEntry OBJECT-TYPE

        SYNTAX      WmanIf2BsSsUserMatricsEntry

        MAX-ACCESS  not-accessible

        STATUS      current

        DESCRIPTION

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

        INDEX     { ifIndex }

        ::= { wmanIf2BsSsUserMatricsTable  1 }

WmanIf2BsSsUserMatricsEntry ::= SEQUENCE {

        wmanIf2BsSsActiveUsers                  Counter64, 

        wmanIf2BsSsPeakNormalModeUsers          Counter64,

        wmanIf2BsSsPeakSleepModeUsers           Counter64,

        wmanIf2BsSsPeakIdleModeUsers            Counter64,

        wmanIf2BsSsAvgNormalModeUsers           INTEGER}

wmanIf2BsSsActiveUsers OBJECT-TYPE

        SYNTAX      Counter64 

        MAX-ACCESS  read-only

        STATUS      current

        DESCRIPTION

            "This object captures the number of active users over a

             reporting period by counting the number of SS's that have

             active CIDs."

        ::= { wmanIf2BsSsUserMatricsEntry 1 }

wmanIf2BsSsPeakNormalModeUsers OBJECT-TYPE

        SYNTAX      Counter64 

        MAX-ACCESS  read-only

        STATUS      current

        DESCRIPTION

            "This object counts the number of peak normal mode users.

             The serving BS increments the counter by one each time the

             BS receives REG-REQ from a MS and returns REG-RSP."

        ::= { wmanIf2BsSsUserMatricsEntry 2 }

wmanIf2BsSsPeakSleepModeUsers OBJECT-TYPE

        SYNTAX      Counter64 

        MAX-ACCESS  read-only

        STATUS      current

        DESCRIPTION

            "This object counts the number of peak sleep mode users.

             The serving BS increments the counter by one each time the

             BS successfully puts a MS into sleep mod by doing the

             following.

             1. BS receives MOB_SLP-REQ from a MS and returns

                MOB_SLP-RSP.

             2. BS send MOB_SLP-RSP to a MS autonomously."

        ::= { wmanIf2BsSsUserMatricsEntry 3 }

wmanIf2BsSsPeakIdleModeUsers OBJECT-TYPE

        SYNTAX      Counter64 

        MAX-ACCESS  read-only

        STATUS      current

        DESCRIPTION

            "This object counts the number of peak idle mode users.

             The serving BS increments the counter by one each time the

             BS successfully puts a MS into the idle mode by doing the

             following.

             1. MS sends DREG-REQ with a De-Registration_Request_Code =

                0x01; BS returns DREG-CMD message to the MS.

             2. BS sends a DREG-CMD with an Action Code = 0x05 in

                unsolicited manner; MS returns the DREG-REQ message with

                De-Registration_Request_Code = 0x02"

        ::= { wmanIf2BsSsUserMatricsEntry 4 }

wmanIf2BsSsAvgNormalModeUsers OBJECT-TYPE

        SYNTAX      INTEGER        

        MAX-ACCESS  read-only

        STATUS      current

        DESCRIPTION

            "This object records the average normal mode users Avg(N)

             measured at BS. The BS measures the number of normal mode

             users recorded within each interval set by the

             wmanIf2BsDataSampleInterval object. The formula of the

             measurement is shown below:      

             T = the number of normal mode users recorded in each sample

                 interval  

             N = the number of samples in a reporting interval

             Avg(N) = the average of normal mode users

             Avg(0) = T, the 1st sample

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

        ::= { wmanIf2BsSsUserMatricsEntry 5 }
2.4
ASN.1 Notations – wmanIf2BsSsCidMatricsTable
It proposes the CID matrices objects.  

-- 

-- Mobile Station connection ID matrics Table

--         

wmanIf2BsSsCidMatricsTable OBJECT-TYPE

        SYNTAX      SEQUENCE OF WmanIf2BsSsCidMatricsEntry

        MAX-ACCESS  not-accessible

        STATUS      current

        DESCRIPTION

            "This table tracks the number of basic and primary CIDs, and

             the average and maximum number of user CIDs.

             For example:

             T = the number of user CIDs measured in a sample interval

             N = the number of samples in a reporting interval 

             Avg(N) = the average anumber of user CIDs

             Avg(0) = T, the 1st sample

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

             Max(N) = the maximum number of user CIDs

             Max(0) = T, the 1st sample

             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."

        ::= { wmanIf2BsPm 9 }

wmanIf2BsSsCidMatricsEntry OBJECT-TYPE

        SYNTAX      WmanIf2BsSsCidMatricsEntry

        MAX-ACCESS  not-accessible

        STATUS      current

        DESCRIPTION

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

        INDEX     { ifIndex }

        ::= { wmanIf2BsSsCidMatricsTable  1 }

WmanIf2BsSsCidMatricsEntry ::= SEQUENCE {

        wmanIf2BsSsBasicAndPrimaryCids          Counter64, 

        wmanIf2BsSsMaximumUserCids              Counter64,

        wmanIf2BsSsAvgUserCids                  Counter64}

wmanIf2BsSsBasicAndPrimaryCids OBJECT-TYPE

        SYNTAX      Counter64 

        MAX-ACCESS  read-only

        STATUS      current

        DESCRIPTION

            "This object captures the number of basic and primary CIDs

             in a reporting period."

        ::= { wmanIf2BsSsCidMatricsEntry 1 }

wmanIf2BsSsMaximumUserCids OBJECT-TYPE

        SYNTAX      Counter64 

        MAX-ACCESS  read-only

        STATUS      current

        DESCRIPTION

            "This object records the maximum anumber of user CIDs Avg(N)

             , measured in a reporting interval"

        ::= { wmanIf2BsSsCidMatricsEntry 2 }

wmanIf2BsSsAvgUserCids OBJECT-TYPE

        SYNTAX      Counter64        

        MAX-ACCESS  read-only

        STATUS      current

        DESCRIPTION

            "This object records the average number of user CIDs Avg(N)

             , measured in a reporting interval"

        ::= { wmanIf2BsSsCidMatricsEntry 3 }
2.5
ASN.1 Notations – wmanIf2BsPerformanceCountersTrap
It proposes the handover and user matrices object to be added to wmanIf2BsPerformanceCountersTrap.  

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,

                     wmanIf2BsSsHandoverAttempt, 

                     wmanIf2BsSsHandoverSuccess,

                     wmanIf2BsSsHandoverSuccessRate,

                     wmanIf2BsSsHandoverCancel, 

                     wmanIf2BsSsHandoverReject,

                     wmanIf2BsSsHandoverCancelRate,

                     wmanIf2BsSsHandoverRejectRate,

                     wmanIf2BsSsAvgHandoverTime,

                     wmanIf2BsSsUnexpectedHandover,

                     wmanIf2BsSsActiveUsers, 

                     wmanIf2BsSsPeakNormalModeUsers,

                     wmanIf2BsSsPeakSleepModeUsers,

                     wmanIf2BsSsPeakIdleModeUsers,

                     wmanIf2BsSsBasicAndPrimaryCids, 

                     wmanIf2BsSsMaximumUserCids,

                     wmanIf2BsSsAvgUserCids}

        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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