	Project
	IEEE 802.21 Media Independent Handover Services

<http://www.ieee802.org/21/>

	Title
	MIH protocol section update

	Date Submitted
	April 30th, 2006

	Source(s)
	Ronny Kim, Jin Lee
LG Electronics, Inc. 
533,Hogye-1dong,Dongan-gu, 
Anyang-shi,Kyongki-do,Korea

Eric Njedjou, Mathieu 
France Telecom
4, rue du Clos Courtel – BP 91226
35512 Cesson Sevigne Cedex, France
	Voice:
+82-31-450-1879
Fax:
+82-31-450-7912
[mailto : ronnykim@lge.com]


Voice:
+33-2-99-12-48-78
Fax:
+33-2-99-12-40-98
 [mailto : eric.njedjou@francetelecom.com]

	Ref:
	21-06-0611-00-0000-MIH protocol ection update.doc

	Abstract
	This contribution provides clarifications to MIH protocols defined in the draft.

	Purpose
	Discuss and adopt in the draft.

	Notice
	This document has been prepared to assist the IEEE 802.21 Working Group. It is offered as a basis for discussion and is not binding on the contributing individual(s) or organization(s). The material in this document is subject to change in form and content after further study. The contributor(s) 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 802.21.

	Patent Policy
	The contributor is familiar with IEEE patent policy, as outlined in Section 6.3 of the IEEE-SA Standards Board Operations Manual <http://standards.ieee.org/guides/opman/sect6.html#6.3> and in Understanding Patent Issues During IEEE Standards Development <http://standards.ieee.org/board/pat/guide.html>.


1 Text Changes
Add a new subsection, 6.4 System Management, as indicated below: [Editor shall change the subsequent section numbers]
6.4 System Management

Prior to provide the Media Independent Event Service, the Media Independent Command Service and the Media Independent Information Service to its users, MIH Entities need to be set up properly. This is done through the set of System Management primitives and messages that consist of:

- MIH Configuration
- MIH Function Discovery
- MIH Capability Discovery
- MIH Registration

- MIH Event Subscription

6.4.1 MIH Configuration

MIH Configuration allows the MIH Function to initialize and reset itself, and allows link interfaces to register them self to the MIH Function.

6.4.2 MIH Function Discovery

The MIH Function Discovery procedure is used by a MN to discover available peer MIH Functions in the Network. These peer MIH Functions can reside within or beyond the access network. This document only specifies MIH Function Discovery using L2, i.e. when the peer MIH Function resides in the access network. 

Note: MIH Function Discovery using L3 requires more complex mechanisms and is outside the scope of this document.
6.4.3 MIH Capability Discovery
The MIH Capability Discovery procedure is used by a MN to discover the peer MIH Function's capabilities in terms of MIH Services (Event Service, Command Service and Information Service).
6.4.4 MIH Registration

MIH Registration provides a mechanism for two peer MIH Functions to establish a session, so that two remote MIH Functions can communicate properly.

 6.4.5 MIH Event Subscription

The MIH Event Subscription mechanism allows an interested MIH user to subscribe for a particular set of events that may originate from a peer MIH Function..

8. Media Independent Handover Protocol

Insert into the subsection, 8.1 as indicated below:
8.1 Introduction
The MIH Function provides asynchronous and synchronous services through well defined SAPs for lower layers and upper layers. The services provided include the Event Service (ES), Command Service (CS), and Information Service (IS). Detailed description about MIH services are found in section 5.3. MIH SAPs include the MIH upper layer SAP, which is used by the users of MIH to gain access to various MIH Function services, and MIH lower layer SAPs, which are used by MIH Function to gain access and control of a vari​ety of media dependent lower layer resources. 

The Media Independent Handover protocol defines frame formats for exchanging messages between peer MIH Function entities. These messages are based on the primitives which are part of Media Independent Event service, Media Independent Command service and Media Independent Information service. IEEE802.21 supports Media Independent Handover Function in mobile node, and network. The MIH Pro​tocol allows peer MIH Function entities to interact with each other. 
In order for mobile node’s MIH Function entity to commence MIH Protocol procedures, MIH Function entity of mobile node shall discover its peer remote MIH Function entities. Peer remote MIH Function entity is the correspondent MIH Function entity with which MIH function of mobile node exchanges MIH protocol messages. Because peer remote MIH function entities reside in anywhere of the network, MIH Function entity of mobile node shall discover MIH function entity in the network before initiating MIH protocol procedure. This is done through the MIH Function Discovery procedure. 
MIH Function Discovery can be done either at Layer 2 or Layer 3. However, this document only specifies how MIH Function Discovery is performed at Layer 2, when both MIH Functions are located within the same broadcast domain. MIH Function Discovery may be performed either through the MIH Protocol (i.e. using L2 encapsulation such as LLC) or through media specific Layer 2 broadcast messages (i.e. 802.11 beacons, 802.16 DCD). MIH Function Discovery at Layer 3 is outside of scope of 802.21. 

Once the peer MIH Function has been discovered, the MN shall discover the capabilities of the peer MIH Function. This is done through the MIH Capability Discovery procedure. MIH Capability Discovery may be performed either through the MIH Protocol or through media specific Layer 2 broadcast messages (i.e. 802.11 beacons, 802.16 DCD). 
When the peer MIH Function resides within the same broadcast domain as the MN, MIH Function Discovery can be performed using only MIH Capability Discovery.
[Add some text on MIH Registration]
MIH messages require reliability for remote communication on an end-to-end basis to ensure the receipt of data to the intended destination. It is particularly useful when the underlying transport used for remote com​munication does not provide reliability services. The nature of MIH communication may imply use of unac​knowledged connection-less transport services to reduce transport overhead and ensure efficiency and reduced latency in the delivery of the MIH messages. Reliability may be provisioned with an optional acknowledgement service as part of the MIH protocol. The source end point may optionally request for an MIH ACK message to ensure successful receipt of a certain event, command or an information service mes​sage. MIH level ACK packet is used to acknowledge the successful receipt of MIH messages at the destina​tion end point. When the MIH ACK is received by the source, it may conclude that the message was reliably delivered to the destination. If the message or the MIH ACK is lost, the source shall timeout and retransmit the same MIH message. 

The optional MIH acknowledgement (ACK) capability is defined on top of the base MIH protocol. The MIH ACK capability is supported by use of two bits of information that are defined exclusively for ACK usage in the MIH header. The ACK-Req bit is set by the source MIH node and the ACK-Rsp bit is set by the destina​tion MIH node. The underlying transport layer takes care of verifying the MIH message integrity. As such verification of MIH message integrity is not required at MIH Function level.

Modify the subsection, 8.3 as indicated below:
8.3 Description 
The Media Independent Handover Protocol provides the following functionnal services:  
[1] MIH Function Discovery (Layer 2 only): The MIH Function in mobile node or in the network discovers which entity in the access networks supports MIHF. Thereafter the peer MIH Functions  discover, negotiate and select an optimum transport for communication. 
[2] MIH Capability Discovery: The MIH Function entity discovers a list of supported events and commands, as well as supported query types for the Information Service. 

[3] MIH Remote Registration: Remote MIHF in different entities may register with each other to establish a new MIH session.
[4] MIH Event Subscription: Interested entities may want to subscribe to a particular set of events from a given MIH-enabled entity.

[5] MIH message exchange: Remote MIHF may exchange MIH messages using MIH payload and MIH protocol over a suitable transport. As part of message exchange the peer MIH Function entities may use the MIES, MICS and MIIS for effective handovers. 

The standard describes the MIH frame format, message formats, and the procedures for MIH message exchange to facilitate handover in a media independent manner. However, handover policy and handover decision making is outside the scope of the standard. Figure  shows possible MIH message delivery and its relation with other protocol layers.
Add a new subsection, 8.3.1 MIH Capability discovery, as indicated below:
8.3.1 MIH Capability Discovery
Note: This section covers both MIH Function Discovery and MIH Capability Discovery at Layer 2. As stated above, MIH Function Discovery is implicitely performed using MIH Capability Discovery. Therefore, the following subsections refer to MIH Capability Discovery both as a means to discover the MIH Function and its capabilities.

8.3.1.1 Unsolicited MIH Capability discovery

MIH function of mobile node may discover MIH function and capability of its peer entities either by listening to media dependent broadcast messages or media independent MIH capability broadcast message. Media dependent broadcast message is to indicate to the mobile node if it is MIH capable over the medium e.g. beacon in 802.11 and DCD in 802.16. MIH function entity in the network may broadcast its existence and capability by broadcasting the MIH protocol message, MIH_Capability_Discover.response, periodically over layer 2 data frame. 
8.3.1.2 Solicited MIH Capability discovery
If MIH Function of mobile node has not received either the media specific broadcast messages, including the information related to MIH Function and capability discovery, or media independent MIH capability broadcast message from the MIH function it may discover MIH function and capability of its peer entities by broadcasting MIH protocol message, MIH_Capability_Discover.request, to either its broadcast domain. In this case, layer 2 data frame with MIH ethertype shall be used for broadcasting. When a MIH function in the network receives MIH_Capability_Discover.request message, it shall unicast response message, MIH_Capability_Discover.response, back to the mobile node. When the MIH function in the network responses to MIH_Capability_Discover.request message, it shall use same transport as request message. When the mobile node receives unicasted MIH_Capability_Discover.response, it learns MIH Function’s address by checking layer 2 data frame. 
For complete operation in a mobile node, the mobile node may set a timer at the time of sending a MIH_Capability_Discover.request during which mobile node is in waiting state of reponse from MIH function in the network. When the response message is received while the timer is running, mobile node shall stop timer and finish MIH function and capability discovery procedure. When timer expires without receiving response message, mobile node may try MIH function and capability discovery procedure using different tranport than previous or terminate MIH function and capability discovery procedure. 
8.3.1.1 MIHF Protocol Ack Operation
A source MIH node may start a timer at the time of sending a MIH packet with the ACK-Req bit set and may keep a copy of the MIH packet while the timer is active. The value of the timer may depend on the RTT between the two nodes. If the acknowledgement packet is not received within the expiry of the timer, the source node may retransmit the saved packet immediately with same Message-ID (with ACK-Req bit set) and with the same Transaction-ID. If the source receives the ACK for the previous packet soon after retrans​mitting the same packet, then the source may determine successful delivery of the original packet and may not have to wait for any acknowledgement for the retransmitted packet. If the source received the acknowl​edgement before the timer expiry on original or any retransmitted attempt, then the source may reset the timer and release the saved copy of the packet. The source may utmost make two retransmitted attempts in addition to the original attempt for the same message with the same Transaction-ID. The source shall not attempt to retransmit a packet with same Message-ID and Transaction-ID when the ACK-Req bit is not set in the original packet.

When a destination node receives a MIH packet with the ACK-Req bit set then the destination returns an acknowledgement packet with ACK-Rsp bit set by copying the Message-ID and Transaction-ID from the received packet. This packet may have no other payload. In instances where the destination may immedi​ately process the received packet and a response is available, then the ACK-Rsp bit may be set in the MIH response packet. However, in this instance, the OpCode may indicate a response value. It is possible for a destination MIH node to set ACK-Rsp bit in a MIH response packet and additionally, act as a source node for the response packet and request MIH acknowledgement services by setting the ACK-Req bit. The desti​nation may chose to buffer the original MIH packet header to correlate with any retransmitted packet(s) con​taining the same Transaction-ID for a small time duration whose value may depend on the RTT between the two nodes to avoid duplicate processing of the same message. If such a retransmitted packet is received dur​ing this time period, the destination shall respond with an acknowledgement packet even though an acknowledgement message was sent earlier for the original packet. In any case, the destination shall not pro​cess the retransmitted packet if already done so, since it is a duplicate packet. If a destination receives an MIH packet with no ACK-Req bit set then no action is taken with respect to the MIH ACK protocol func​tionality. 

Remove  subsection  8.6  














































































