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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 Overview of the proposal
(This section is not part of proposed text.)
2.1 Basic Requirements
· 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 the Maximum Transmission Unit (MTU) size of the link layer. When the MTU size of the link layer is unknown, the maximum MIH fragment size is set to the minimum MTU of 1500 octets. An MTU size may be known via the MIB of the link layer. When MIH message is sent using a L3 or higher layer transport, other layers take care of fragmentation issue and MIH Protocol does not handle fragmentation in such cases. 
2.2 Required changes to MIH message format

The following new fields are needed for the MIH protocol header.
· ‘M’ (More Fragment), a bit to indicate that the MIH message is a fragment to be followed by another fragment. This bit is set to ‘0’ for a message that is not fragmented and for the last fragment of a multi-fragment message.
· ‘FN’ (Fragment Number), a six-bit unsigned integer value to indicate the sequence number of a fragment in the original message. ‘FN’ starts from ‘0’ and increases by 1 for each of the corresponding fragment. ‘FN’ is also set to ‘0’ for a message that is not fragmented. 
2.3 No impact on MIH State Machines 
The proposed fragmentation mechanism does not require any changes to the MIH state machines.  MIH State machine deals with protocol level transactions which are performed on a complete MIH message. Fragmentation and reassembly are outside the scope of MIH protocol level transactions and hence do not affect MIH state machine. Please note:
· Fragmentation is performed within ‘Transmit()’ procedure in the MIH state machine. 

· Reassembly is performed before the MIH state machine comes into play for the received message.. ‘MsgIn’ and ‘MsgInAvail’ variables are set only after successful reassembly. 
2.4 Error handling

· If the number of fragments for the message exceeds 64, the   message is  discarded by the source MIHF without being transmitted. 
· When the first fragment of a multi-fragment message arrives, the destination MIHF starts a timer. Note that the first received fragment may not be the first transmitted fragment. If this timer expires before all the fragments of the message have been received, the destination MIHF discards the fragments it has received. The source MIHF is then expected to retransmit the entire MIHF message when the MIH acknowledgment service is enabled.  Retransmissions of any single fragment of a multi-fragment message are not permitted.
3 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)
	6

	This field is used for representing the sequence number of a fragment. The fragment number starts from 0. The maximum fragment number is 63.  This field is set to ‘0’ for a message that is not fragmented.


[5] Change the Size of Reserved field in Table 22 from 9 to 2.

[6] Add the following Clause:

8.4.2 Fragmentation and Reassembly
8.4.2.1 General

The MIH protocol supports a fragmentation mechanism.  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 the Maximum Transmission Unit (MTU) size of the link layer. When the MTU size of the link layer is unknown, the maximum MIH fragment size is set to the minimum MTU of 1500 octets. An MTU size may be known via the MIB of the link layer. When MIH message is sent using a L3 or higher layer transport, other layers take 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.
When fragmentation is performed, an MIH protocol payload carries a Source MIHF Identifier TLV and a Destination MIHF Identifier TLV followed by a fragment payload. Based on the size of the fragment, a fragment payload may not be aligned on a TLV boundary. 


[image: image3]
Figure Y: 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. The length of each of the fragments is the same except the last one, which may be smaller.
‘More Fragment’ and ‘Fragment Number’ fields of each fragment are set according to the description in Table 22.   
If the number of fragments for the original message exceeds 64, the original message is discarded by the source MIHF without being transmitted. 

No retransmission 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.
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 MIB object in Annex F.2:
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, 

  dot21LocalReassemblyTimeout Integer32
}

dot21LocalReassemblyTimeout OBJECT-TYPE 
SYNTAX Unsigned32 (0..255) 
MAX-ACCESS read-write 
STATUS current 
DESCRIPTION "The timeout value for ReassemblyTimer." 
DEFVAL { 5 } ::={ dot21LocalMihfEntry 13 }
[8] 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


[9] 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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