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1 Introduction
If a new EtherType is defined to carry MIH protocol over 802.3, a major issue is that 802.3 does not support fragmentation while MIH message size can be larger than link-layer MTU for 802.3.  In general, for the MIH protocol to work over a transport that does not support fragmentation, a fragmentation mechanism is needed within the MIH protocol such that the MIH protocol can work regardless of the MTU size of the link layers. 
This document proposes an MIH fragmentation mechanism to address this issue.
2 Proposed Text

[1] Change Figure 27 as follows:
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“
[2] Add the following paragraph to Clause 8.4.1:

“
An MIH protocol payload carries a Source MIHF Identifier TLV and a Destination MIHF Identifier TLV followed by MIH Service Specific TLVs.

“
[3] Change Figure 28 as follows:
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[4] Add the following rows to Table 22:

	Field Name
	Size (bits)
	Description

	More Fragment (M)
	1
	This field is used for indicating that the message is a fragment to be followed by another fragment. It is set to ‘0’ for a message that is not fragmented and for the last fragment. The two 0 valued conditions are differentiated by the FN field. It is set to ‘1’ for a fragment that is not the last one.

	Fragment Number (FN)
	7
	This field is used for representing the sequence number of a fragment. The fragment number starts from 0. The maximum fragment number is 127.  This field is set to ‘0’ for a message that is not fragmented.


[5] Change Table 22 as follows. Change the Size of Reserved field from 9 to 1 and change the field name to Rsvd1. Add another 4-bit reserved (Rsvd2) field before Transaction ID. Change the Size of Transaction ID to 12. 
[6] Add the following Clause:

8.4.2 Fragmentation and Reassembly
8.4.2.1 General

The MIH fragmentation mechanism is defined using ‘M’ (More Fragment) and ‘FN’ (Fragment Number) fields of the MIH protocol header.

An MIH message is fragmented only when MIH message is sent natively over a L2 medium such as Ethernet. The message is fragmented when the message size exceeds aFragmentationThreshold. The size of each of the fragments is the same except the last one, which may be smaller. The maximum fragment size is defined as the maximum value of aFragmentationThreshold, which shall be equal to the Maximum Transmission Unit (MTU) of the link layer that is on the path between two MIHF nodes. When the MTU of the link layer between two MIHF nodes is known, the maximum fragment size is set to the MTU. The method of determining such an MTU is outside the scope of this specification. When the MTU of the link layer between two MIHF nodes is unknown, the maximum fragment size is set to the minimum MTU of 1500 octets. When MIH message is sent using a L3 or higher layer transport, L3 takes care of fragmentation issue and MIH Protocol does not handle fragmentation in such cases.
Figure X shows the components of the fragmented MIH protocol frame. The MIH protocol payload carries a Source MIHF Identifier TLV and a Destination MIHF Identifier TLV followed by a fragment payload. Based on the fragment size, the fragment payload may not be aligned on a TLV boundary, i.e., TLVs other than the Source MIHF Identifier and Destination Identifier TLVs may not be complete within the fragment payload. The fragment size may be smaller than the maximum fragment size and shall be larger than that can generate more than 128 fragments.
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Figure X: Fragmented MIH Protocol Frame Format
8.4.2.2 Fragmentation

When an MIH message is fragmented, the fragmentation is performed within ‘Transmit()’ procedure in the MIH transaction protocol state machines. The MIH protocol header, the Source Identifier and Destination Identifier of the original message are copied to each fragment. However the ‘Variable Payload Length’, ‘More Fragment’ and ‘Fragment Number’ fields are updated accordingly for each fragment. 
Variable Payload Length of each fragment indicates the number of octets in the MIH protocol payload of that fragment. 
‘More Fragment’ and ‘Fragment Number’ fields of each fragment are set according to the description in Table 22.   
When data are to be transmitted, the number of octets in the fragment shall be determined by the fragment size and the number of octets in the multi-fragment message that have yet to be assigned to a fragment at the instant the fragment is constructed for the first time. Once a fragment is transmitted for the first time, its frame body content and length shall be fixed until it is successfully delivered to the destination MIHF. 
No retransmission by the MIH protocol  (defined in 8.2) is performed for any single fragment of a multi-fragment message.
8.4.2.3 Reassembly

The destination MIHF reassembles the received fragments into an original message. Reassembly is performed outside the MIH transaction state machines. ‘MsgIn’ and ‘MsgInAvail’ variables are set only after successful reassembly. An MIHF shall be capable of receiving fragments of arbitrary length.
The following fields are used for reassembling fragments:

· MIH Message ID 
· Transaction ID
· Source Identifier TLV
· Destination Identifier TLV
· More Fragment

· Fragment Number
When any fragment of a multi-fragment message has arrived first, the destination MIHF starts a timer referred to as ‘ReassemblyTimer'. If this ‘ReassemblyTimer’ expires before all fragments have been received, the destination MIHF discards those fragments that it has received. A duplicate fragment is discarded.
An example of an original MIH message and fragmented MIH messages is shown in Figure Y.
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Figure Y: MIH Fragmentation Example for MTU of 1500 octets
[7] Add the following text in Annex F.1.2:

· aFragmentationThreshold (Read-Write)
· Unit: octets

· ReassemblyTimer (Read-Write)

· Unit: seconds

[8] Add the following MIB object in Annex F.2:
Dot21LocalMihfEntry ::=
SEQUENCE{ 
  dot21LocalMihfIndex Integer32, 
  dot21LocalMihfID Dot21MihfID, 
  dot21LocalEventList Dot21EventList, 
  dot21LocalCommandList Dot21CommandList, 
  dot21LocalISQueryTypeList Dot21ISQueryTypeList, 
  dot21LocalTransportList Dot21TransportList, 
  dot21LocalVersion Integer32, 
  dot21LocalMaxTransactionLifetime Integer32, 
  dot21LocalMaxRetransmissionIntvl Integer32, 
  dot21LocalMaxRetransmissionCntr Integer32, 
  dot21LocalMaxAvgTransmissionRate Integer32, 
  dot21LocalMaxBurstSize Integer32, 
  dot21LocalFragmentationThreshold Integer32,
  dot21LocalReassemblyTimeout Integer32
}

dot21LocalFragmentationThreshold OBJECT-TYPE 
SYNTAX Unsigned32 (8..65535) 
MAX-ACCESS read-write 
STATUS current 
DESCRIPTION "The value for aFragmentationThreshold on this node." 
DEFVAL { 1500 } ::={ dot21LocalMihfEntry 13 }
dot21LocalReassemblyTimeout OBJECT-TYPE 
SYNTAX Unsigned32 (1..255) 
MAX-ACCESS read-write 
STATUS current 
DESCRIPTION "The timeout value for ReassemblyTimer." 
DEFVAL { 5 } ::={ dot21LocalMihfEntry 14 }
Dot21PeerMihfEntry ::= 
SEQUENCE { 
  dot21PeerMihfIndex Integer32, 
  dot21PeerMihfIDDot21MihfID, 
  dot21PeerLocalMihfID Dot21MihfID, 
  dot21PeerEventList Dot21EventList, 
  dot21PeerCommandList Dot21CommandList, 
  dot21PeerISQueryTypeList Dot21ISQueryTypeList,
  dot21PeerTransportList Dot21TransportList, 
  dot21PeerTransportTypeINTEGER, 
  dot21PeerVersion Integer32, 
  dot21PeerMaxTransactionLifetime Integer32, 
  dot21PeerMaxRetransmissionIntvl Integer32, 
  dot21PeerMaxRetransmissionCntr Integer32, 
  dot21PeerMaxAvgTransmissionRate Integer32, 
  dot21PeerMaxBurstSize Integer32,

  dot21PeerFragmentationThreshold Integer32,

  dot21PeerReassemblyTimeout Integer32
}
dot21PeerFragmentationThreshold OBJECT-TYPE 
SYNTAX Unsigned32 (8..65535) 
MAX-ACCESS read-write 
STATUS current 
DESCRIPTION "The value for aFragmentationThreshold used for this peer MIH node." 
DEFVAL { 1500 } ::={ dot21LocalMihfEntry 15 }
dot21PeerReassemblyTimeout OBJECT-TYPE 
SYNTAX Unsigned32 (1..255) 
MAX-ACCESS read-write 
STATUS current 
DESCRIPTION "The timeout value for ReassemblyTimer used for this peer MIH node." 
DEFVAL { 5 } ::={ dot21LocalMihfEntry 16 }
[9] Add the following PICS entry to Clause G.8.3:

	Item number
	Item description
	References
	Status
	Support
	Mnemonic

	F.9.3.9
	Is MIH fragmentation supported?
	8.5
	M
	Yes[] No[]
	MC9


[10] Add the following PICS entry to Clause G.8.6 (Timers):

	Item number
	Item description
	References
	Status
	Support
	Allowed Values
	Supported Values

	F.9.6.3
	ReassemblyTimer
	8.5.2
	M
	Yes[] No[]
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