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1 Introduction

A MIB is required to expose internal parameters that govern the operation and internal state/statistics that allows an external management entity to monitor the operation of the protocol entity. This document identifies a list of internal parameters for which a MIB would need to be defined and defines a MIB for such a list.
2 Procedure for MIB definition

According to Section 1.4 of RFC 4441, IETF review by MIB Doctors may be needed for MIH MIB:
“
1.4. MIB Review

With travel budgets under pressure, it has become increasingly difficult for companies to fund employees to attend both IEEE 802 and IETF meetings.  As a result, an alternative is needed to past arrangements that involved chartering MIB work items within an IETF WG.  In order to encourage wider review of MIBs developed by IEEE 802 WGs, it is recommended that Simple Network Management Protocol (SNMP) MIBs developed in IEEE 802 follow the MIB guidelines [RFC4181] and be reviewed as part of the IETF SNMP quality control process ('MIB Doctors').  An IEEE 802 group may request assignment of a 'MIB Doctor' to assist in a MIB review by contacting the IETF Operations and Management Area Director.
“
3 Parameters Requiring MIB Definition

In this specification, only parameters that govern the operation of 802.21 is defined.
3.1 MIH capability parameters
Following is a list of parameters that is used in the MIH capability discovery:
· Link MACs (Read-only): A list of network type and MAC address pair that is controlled by this MIHF.
 Note that not all interfaces an MIH-capable node may be under control of MIHF. 
· MIH Event List (Read-only): A list of supported events by this MIHF.
· MIH Command List (Read-only): A list of supported commands by this MIHF.
· MIH IS Query List (Read-only): A list of supported MIH IS query types by this MIHF.
· MIH Transport List (Read-only): A list of supported MIH transport protocols by this MIHF. This is the transport that transmits the MIH protocol messages.
· List of MBB Handover support (Read-only): A list of make-before-break support information for each pair of serving and target network types. 
3.2 MIH protocol parameters

Following is a list of parameters that is used for MIH protocol.
· Local MIHF ID (Read-Only) the local MIHF ID.
· List of Peer MIHF IDs (Read-Write) 
· Transport Type (L2 or L3
) (Read-Write, for each peer MIHF)

· Source Transport Address (link-layer/IPv4/IPv6 address, Read-Write)

· Destination Transport  Address (link-layer/IPv4/IPv6 address, Read-Write)
· Version (Read-only)
· Maximum Transaction Lifetime (Read-Write)
· Unit: seconds

· Maximum Retransmission Interval (Read-Write)
· Implementations may dynamically adjust retransmission interval up to this value

· Unit: seconds

· Maximum Retransmission Counter (Read-Write)
· Unit: none

· ACK Delay Time List (Read-Write): A list of (Message ID, ACK Delay Time) pairs
· Unit for Message ID: none

· Unit for ACK Delay Time : seconds

· A value of 0 indicates that ACK is not delayed
· Default ACK Delay Time (Read-Write)
· Used for Message IDs that are not specified in ACK Delay Time List
· Unit: none

· A value of 0 indicates that ACK is not delayed
· Maximum Average Transmission Rate (Read-Write)
· Maximum value of average transmission rate 

· Unit: Octets per second

· Maximum Burst Size (Read-Write)

· The maximum number of octets transmitted in a burst
· Unit: octets
4 Graphical Representation of Object Structure


[image: image1]

5 802.21 MIB Definition
IEEE802dot21-MIB DEFINITIONS ::= BEGIN

IMPORTS

MODULE-IDENTITY, OBJECT-TYPE,NOTIFICATION-TYPE,Integer32, Counter32,

Unsigned32 FROM SNMPv2-SMI

DisplayString , MacAddress, RowStatus, TruthValue FROM SNMPv2-TC

MODULE-COMPLIANCE, OBJECT-GROUP, NOTIFICATION-GROUP FROM SNMPv2-CONF

ifIndex FROM RFC1213-MIB;
MODULE-IDENTITY, OBJECT-TYPE, NOTIFICATION-TYPE FROM SNMPv2-SMI

TEXTUAL-CONVENTION, RowStatus, PhysAddress, StorageType, TimeStamp, TimeInterval FROM SNMPv2-TC

MODULE-COMPLIANCE, OBJECT-GROUP, NOTIFICATION-GROUP

FROM SNMPv2-CONF

InterfaceIndex FROM IF-MIB
-- **********************************************************************

-- * Tree Definition

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

member-body OBJECT IDENTIFIER ::= { iso 2 }

us OBJECT IDENTIFIER ::= { member-body 840 }
-- **********************************************************************

-- * MODULE IDENTITY

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

ieee802dot11 MODULE-IDENTITY

LAST-UPDATED "0801150000Z"

ORGANIZATION "IEEE 802.21"

CONTACT-INFO

"WG E-mail: stds-802-21@ieee.org

Chair: Vivek G. Gupta
Intel Corporation
Postal: ADDRESS
Tel: +1 XXXXXXX
Fax: +1 XXXXXXX
E-mail: mailto:vivek.g.gupta@intel.com

Editor: Qiaobing Xie

Postal: XXXXXX
Tel: +1 XXXXXXX
Fax: +1 XXXXXXX 

IEEE Media-Independent Handover Edition

COPYRIGHT
E-mail: Qiaobing.Xie@MOTOROLA.COM"

DESCRIPTION

"The MIB module for IEEE 802.21 entities.

iso(1).member-body(2).us(840).ieee802dot21(XXXXX)"

::= { us XXXXX }
--

-- Textual Conventions
--
-- **********************************************************************

-- * Major sections

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

-- MIH Function ManagemenT (MIHMT) Attributes

-- DEFINED AS "The MIHMT object class provides the necessary support

-- at the MIHF to manage the processes in the station such that

-- the MIHF may work cooperatively as a part of an IEEE 802.21

-- network."

dot21mihmt OBJECT IDENTIFIER ::= { ieee802dot21 1 }

-- dot21mihmt GROUPS
-- dot21MihfConfig ::= { dot21mihmt 1 }
-- dot21MihProtocol ::= { dot21mihmt 2 }
-- dot21MihPeerTable ::= { dot21mihmt 3 }

-- dot21MihLinkTable ::= { dot21mihmt 4 }
-- **********************************************************************

-- * MIB attribute OBJECT-TYPE definitions follow

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

--

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

-- * MIHFMT MIHF Config

-- **********************************************************************
dot21MihfConfig OBJECT-TYPE

SYNTAX
Dot21MihfConfig

MAX-ACCESS
not-accessible

STATUS
current

DESCRIPTION

"The MIH node configuration attributes."

::={ dot21mihmt 1 }

Dot21MihfConfig ::=

SEQUENCE {

dot21MihfID OCTET_STRING,

dot21MihEventsTable SEQUENCE OF Dot21MihEventsEntry,
dot21MihCommandsTable SEQUENCE OF Dot21MihCommandsEntry,
dot21MihIsQueriesTable SEQUENCE OF Dot21MihIsQueriesEntry,
dot21MihTransportsTable SEQUENCE OF Dot21MihTransportsEntry,

dot21MbbHandoverSupportList SEQUENCE_OF {

  SEQUENCE {INTEGER, INTEGER, TruthValue}

}
dot21MihfID OBJECT-TYPE
SYNTAX
OCTET STRING
MAX-ACCESS
read-only　
STATUS
current

DESCRIPTION

"The MIHF ID of this node."

::={ dot21MihConfig 1 }

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

-- *    MIH Events Table

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

dot21EventsTable OBJECT-TYPE

SYNTAX
SEQUENCE OF Dot21MihEventsEntry
MAX-ACCESS
read-only

STATUS
mandatory
DESCRIPTION

"The table of attributes shall be a set of MIH events supported by the MIHF."
REFERENCE "IEEE Std 802.21, 2008 Edition, X.X.X"
::={ dot21MihConfig 3 }

dot21MihEventsEntry OBJECT-TYPE

SYNTAX
Dot21MihEventsEntry

MAX-ACCESS
not-accessible

STATUS
current

DESCRIPTION

"An Entry in the events table."

::={ dot21EventsTable 1 }

Dot21MihEventsEntry ::=

SEQUENCE {

dot21MihEventsIndex
Integer32,

dot21MihEvent
INTEGER,

dot21MihEventsEnabled
TruthValue
}

dot21MihEventsIndex OBJECT-TYPE
SYNTAX
Integer32
MAX-ACCESS
not-accessible

STATUS
current

DESCRIPTION

" The auxiliary variable used to identify instances of the columnar objects in the Mih Events Table."

::={ dot21MihEventsEntry 1 }

dot21MihEvent OBJECT-TYPE

SYNTAX
INTEGER { MIH_Link_Up(1), MIH_Link_Down(2), MIH_Link_Going_Down(3), MIH_Link_Detected(4), MIH_Link_Parameters_Report(5), Mih_Link_Event_Rollback(6), Mih_Link_Handover_Imminent(7), Mih_Link_Handover_Complete(8)}
MAX-ACCESS
not-accessible

STATUS
current

DESCRIPTION

" This attribute shall be a set of all the MIH events supported by the MIH nodes."
REFERENCE "IEEE Std 802.21, 2008 Edition, X.X.X"
::={ dot21MihEventsEntry 2 }

dot21MihEventsEnabled OBJECT-TYPE

SYNTAX
TruthValue

MAX-ACCESS
read-write

STATUS
current

DESCRIPTION

"This attribute, when true, shall be able to deliver the MIH event described in the corresponding table entry. The default value of this attribute shall be 1 for all events."

::={ dot21MihEventsEntry 3 }

-- TODO: Same for the Command and IS primitives
dot21MihProtocol OBJECT-TYPE

SYNTAX
Dot21MihProtocol

MAX-ACCESS
not-accessible

STATUS
current

DESCRIPTION

"The MIH protocol configuration attributes."

::={ dot21mihmt 2 }

Dot21MihProtocol ::=

SEQUENCE {

dot21Version INTEGER,

dot21MaximumTransactionLifetime,

dot21MaximumRetransmissionInterval,

dot21MaximumRetransmissionCounter,

dot21AckDelayTimeList,

dot21DefaultAckDelayTime,

dot21MaximumAverageTransmissionRate,

dot21MaximumBurstSize

}

dot21Version OBJECT-TYPE

SYNTAX
INTEGER (1..255)

MAX-ACCESS
read-only

STATUS
current

DESCRIPTION

"The MIH protocol version supported by this MIHF. The default version is 1."

::={ dot21MihProtocol 1 }

dot21MaximumTransactionLifetime OBJECT-TYPE

SYNTAX
INTEGER (1..255)

MAX-ACCESS
read-write

STATUS
current

DESCRIPTION

"The maximum time in seconds for a MIH protocol transaction."

::={ dot21MihProtocol 2 }

dot21MaximumRetransmissionInterval OBJECT-TYPE

SYNTAX
INTEGER (1..255)

MAX-ACCESS
read-write

STATUS
current

DESCRIPTION

"The maximum time in milliseconds for retransmitting a MIH message."

::={ dot21MihProtocol 3 }

dot21MaximumRetransmissionCounter OBJECT-TYPE

SYNTAX
INTEGER (1..255)

MAX-ACCESS
read-write

STATUS
current

DESCRIPTION

"The maximum amount of retransmission retries for MIH messages."

::={ dot21MihProtocol 4 }

dot21AckMessageDelayTable OBJECT-TYPE

SYNTAX
SEQUENCE OF Dot21AckMessageDelayEntry
MAX-ACCESS
read-write

STATUS
current

DESCRIPTION

"The table of the acknowledgement delay for each MIH message ID."

::={ dot21MihProtocol 5 }

dot21AckMessageDelayEntry OBJECT-TYPE

SYNTAX
Dot21AckMessageDelayEntry

MAX-ACCESS
not-accessible

STATUS
current

DESCRIPTION

"An Entry that reflects the acknowledgement delay."

::={ dot21AckMessageDelayTable 1 }

Dot21AckMessageDelayEntry ::=

SEQUENCE {

dot21AckMessageDelayIndex
Integer32,

dot21MihMessageID
INTEGER,

dot21AckMessageDelayTime
INTEGER,
}

dot21AckMessageDelayIndex OBJECT-TYPE

SYNTAX
Integer32

MAX-ACCESS
not-accessible

STATUS
current

DESCRIPTION

"The auxiliary variable used to identify instances of the columnar objects in the Acknowledgement Message Delay Table."

::={ dot21AckMessageDelayEntry 1 }

dot21MihMessageID OBJECT-TYPE

SYNTAX
INTEGER (1..255)

MAX-ACCESS
read-write

STATUS
current

DESCRIPTION

"The MIH message ID for determining the acknowledgement delay."
REFERENCE "IEEE Std 802.21, 2008 Edition, 8.X.X"
::={ dot21AckMessageDelayEntry 2 }

dot21AckMessageDelayTime OBJECT-TYPE

SYNTAX
INTEGER

MAX-ACCESS
read-write

STATUS
current

DESCRIPTION

"The delay time in milliseconds for sending out the acknowledgement packet. The default value is 0, which indicates that the acknowledgement should be sent immediately after receiving a message."
::={ dot21AckMessageDelayEntry 3 }

dot21DefaultAckDelayTime OBJECT-TYPE

SYNTAX
INTEGER (0..255)

MAX-ACCESS
read-write

STATUS
current

DESCRIPTION

"The default delay time in milliseconds for delaying the acknowledgement message. The default value is 0."

::={ dot21MihProtocol 6 }

dot21MaximumAverageTransmissionRate OBJECT-TYPE

SYNTAX
INTEGER (0..255)

MAX-ACCESS
read-write

STATUS
current

DESCRIPTION

"The maximum amount MIH messages can be transmitted per second on this node. If the value is 0, no limitation is set."

::={ dot21MihProtocol 7 }

dot21MaximumBurstSize OBJECT-TYPE

SYNTAX
INTEGER (0..255)

MAX-ACCESS
read-write

STATUS
current

DESCRIPTION

"TBD"

::={ dot21MihProtocol 8 }

-- The MIH Peer Table

dot21MihPeerTable OBJECT-TYPE
SYNTAX
SEQUENCE OF Dot21MihPeerEntry

MAX-ACCESS
not-accessible

STATUS
current

DESCRIPTION

"The table of MIHF known by this MIHF."
::={ dot21mihmt 2 }

dot21MihPeerEntry
OBJECT-TYPE

SYNTAX
Dot21MihPeerEntry

MAX-ACCESS
not-accessible

STATUS
current

"Details of a specific MIHF peer."
INDEX
{dot21MihfID}

::= { dot21MihPeerTable 1 }
Dot21MihPeerEntry ::= SEQUENCE {

dot21MihfPeerID
OCTET STRING,

dot21MihTransportType
INTEGER,
dot21MihSrcLinkAddress
PhysAddress,

dot21MihDstLinkAddress
PhysAddress,
dot21MihSrcIpAddress
IpAddress,

dot21MihdstIpAddress
IpAddress,

dot21MihSrcIpv6Address
Ipv6Address,

dot21MihDstIpv6Address
IPv6Address
}

dot21MihfPeerID OBJECT-TYPE

SYNTAX
OCTET STRING (SIZE(1..255))

MAX-ACCESS
read-only

STATUS
current

DESCRIPTION

"The MIHF ID of a known peer node."

::={ dot21MihPeerEntry 1 }

dot21MihTransportType OBJECT-TYPE

SYNTAX
INTEGER { Layer2(2), Layer3(3) }

MAX-ACCESS
read-only

STATUS
current

DESCRIPTION

"This value should be set for the MIH protocol layer used for transmitting MIH messages."

::= {dot21MihPeerEntry 2}

dot21MihLinkTable OBJECT-TYPE

SYNTAX
SEQUENCE OF Dot21MihLinkEntry

MAX-ACCESS
not-accessible

STATUS
current

DESCRIPTION

"The table of Dot21MihLinkEntries."
::{ doct21mihmt 3}

dot21MihLinkEntry
OBJECT-TYPE

SYNTAX
Dot21MihLinkEntry
MAX-ACCESS
not-accessible

STATUS
current

DESCRIPTION

"The value contains information associated with a particular link controlled by this MIHF."
INDEX
{ifIndex}

::={ dotMihLinkTable 1}

Dot21MihLinkEntry :: SEQUENCE{

dot21MihLinkPhysicalIndex
INTEGER
}
dot21MihLinkPhysicalIndex OBJECT-TYPE

SYNTAX
INTEGER(0..2147483647)

MAX-ACCESS
read-only

STATUS
mandatory

DESCRIPTION

"The value of ifIndex that identifies the physical link that is controlled by this MIHF."

::{ doct21MihLinkEntry 1}

6 Acknowledgments

The authors would like to thank Adrian P Stephens and Michael Montemurro for their valuable comments.































































































































































































































































dot21MihProtocol


+Version


+MaximumTransactionLifetime


+MaximumRetransmissionInterval


+MaximumRetransmissionCounter


+AckDelayTimeList


+DefaultAckDelayTime


+MaximumAvarageTransmissionRate


+MaximumBurstSize








ieee802dot21





dot21MihfConfig


+MihFunctionId


+MihEventList


+MihCommandList


+MihIsQueryList


+MihTransportList


+MbbHandoverSupportList





dot21MihLinkTable


+IfIndex





dot21MihPeerTable


+MihFunctionId


+TransportType


+SourceTransportAddress


+DestinationTransportAddress








�Are there any MIB events?


�What happens if the link is non-802 based?


�All parameters should have default values.


�This needs to be more granular. It can be TCP or UDP. If L2, you would likely need an Ethertype?


� What about a destination port or a source port for TCP/UDP? Do you have to consider NAT traversal? Could you use HTTP or HTTPS? 


�I would think that the protocol values would not be global. It would be more flexible to make the protocol  values specified on a peer basis.
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