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8.3.3 MIH Protocol State Diagram 
The following figure provides the state transition for MIH Registration.
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Peer MIHFs in the Mobile Node and the network maintain the states for the communication between each other: MIH-UNREGISTERED and MIH-REGISTERED. 

In MIH-UNREGISTERED state, the MIHF in the MN has not registered with the peer remote MIHF. The MIHF in the MN initiates the MIH Registration procedure to register to the peer MIHF in the MIH-UNREGISTERED state. 

The state diagram in the MIHF in MN enters MIH-REGISTERED state after successfully registering with a peer MIHF. The state enters MIH-DEREGISTRATION from MIH-REGISTERED after deregistration procedure is performed.
The following figure provides the state transition for MIH Event Subscription.
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Peer MIHFs in the Mobile Node and the network maintain the states for the communication between each other: MIH-EVT-UNSUBSCRIBED and MIH-EVT-SUBSCRIBED. 

In MIH- EVT-UNSUBSCRIBED state, the event subscriber MIHF has not subscribed any events with the event publisher MIHF. If the event subscriber is a network entity and the event publisher is a mobile node, the mobile node should perform MIH registration before a network entity can subscribe to the mobile node events.
The MIHF enters MIH-EVT-SUBSCRIBED state after successful event subscription with peer MIHF. The state enters MIH-EVT-UNSUBSCRIBED from MIH-EVT-SUBSCRIBED after all events are unsubscribed.
Remain of this section describes the state diagram for a MIH transaction.  All the messages in the same diagram have the same Transaction-ID, since they belong to the same MIH transaction.
For brevity, the transition from any states to state 0 is omitted to all diagrams below. . For example,  there may be an error or timeout in each state that can reset the complete transaction. Following conventions are used for the diagrams: 
· MIH messages upon sent or received represent events that may cause transition of a state. These events are specified on the transition arrows in the state machine diagrams. The following abbreviations are used: Recv. (Received), REQ (MIH Request Message), RSP (MIH Response Message), and ACK (MIH Acknowledgement Packet).
· The dotted lines represent optional state or state transitions in supporting of MIH acknowledgement (ACK) capability. The solid lines represent the state and state transitions that shall be supported by a MIH protocol compliant implementation.

· The different states are enumerated. The states specified with a number only (0, 1, and 2) are states that are part of a minimal MIH protocol state machine, i.e., without the node setting ACK-Req bit. The states that are specified as a number following by a quote (e.g. 1´ and 2´) are additional states introduced to support the ACK capability.

8.3.3.1 State Machine for MIH Request Source Node
Figure 1 illustrates the state transitions for a MIH transaction on the node that initiates the request, which is the MIH request source node.  
State 0 is the initial state.  If a MIH Request is sent without the ACK-Req bit set, the request source node transits to state 1. If a MIH request is sent with the ACK-Req bit set, the request source node transits to state 1´ and waits for an acknowledgement packet. If an acknowledgment packet is received, the request source node will transit to state 1. Otherwise, the request source node may retransmit the MIH Request again. 
In either state 1´ or state 1, if a MIH Response is received, the request source node transits to state 2. If the received response does not have the ACK-Req bit set, the request source node can reset the transaction and return to state 0. However, if the MIH response has the ACK-Req bit set, the request source node shall send an acknowledgement packet. To ensure that the receiver has received the acknowledgement packet, the sender may stay in state 2 for a specific time to ensure that no retransmitted MIH Response will be received before resetting the transaction to state 0.
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Figure 1: State Machine for MIH Request Source Node.
8.3.3.2 State Machine for MIH Request Destination Node
Figure 2, illustrates the state transitions of a MIH transaction for a MIH request destination node.
State 0 is the initial state. When a MIH Request message is received, the request destination node transits to state 1. 
If the MIH Request message does not have an ACK-Req bit set, then no action is taken with respect to the MIH protocol ACK functionality and the destination node remains at state 1. Once response is available, the destination node shall send the MIH Response message with or without the ACK-Req bit set. 
If the MIH Request message has the ACK-Req bit set and the response  is not immediately available, the request destination node returns an acknowledgement packet with ACK-Rsp bit set and remains in state 1. If the same MIH Request is received again during state 1, the request destination node shall respond with an acknowledgement packet. Once response is available, the destination node shall send the MIH Response message with or without the ACK-Req bit set.

 If the MIH Request message has the ACK-Req bit set and the response is immediately available, the request destination node sends the MIH Response message with ACK-Rsp bit set.
For cases where the ACK-Req bit is set in the MIH Request message, the MIH Response  may be sent with or without  ACK-Rsp bit set.

If the MIH Response is sent with the ACK-Req bit set, the request destination node transits to 2´ to wait for an acknowledgement packet. If an acknowledgement packet is not received for a period of time, the request destination node may retransmit the MIH Response message. Once an acknowledgement packet is received, then the request destination node transits to state 2 and finally resets the transaction. 
If the response is sent without the ACK-Req bit set, the request destination node transits to state 2.  The request destination node may choose to stay at state 2 for a specific time to ensure that no duplicate MIH Request message will be processed as a new one before the transaction resets. Finally the request destination node transits to state 0 and resets the transaction.
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Figure 2: State Machine for MIH Request Destination Node.
8.3.3.3 State Machine for MIH Indication Source Node

Figure 3 illustrates the state transitions for a MIH indication source node.

State 0 is the initial state. The MIH indication source node has the option to send the indication with or without ACK-Req bit set. If a MIH Indication message is sent without the ACK-Req bit set, the indication source node is transitioned to state 2. If a MIH Indication message is sent with the ACK-Req bit set, the indication source node is transitioned to state 2´ to wait for an acknowledgement packet. If an acknowledgment packet is received, the indication source node will transit to state 2 otherwise, it may retransmit the MIH indication. 

Once the indication source node is in state 2, the transaction shall be reset returning to state 0.
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Figure 3: State Machine for MIH Indication Source Node.
8.3.3.4 State Machine for MIH Indication Destination Node
Figure 4 illustrates the state transitions for a MIH indication destination node.

State 0 is the initial state. Once a MIH Indication is received, the MIH indication destination node is transitioned to state 2. If the MIH Indication is received without the ACK-Req bit set, the MIH indication destination node in state 2 transits to state 0 and resets the transaction. If the MIH indication has the ACK-Req bit set, the indication destination node shall send an acknowledgment packet to the indication source node and may wait in state 2 to ensure that if the same indication is received again, the indication destination node shall respond with an acknowledgement before  transits to state 0 and resets the transaction. 
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Figure 4: State Machine for MIH Indication Destination Node
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