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1 Overview of Specification

1.1 Scope

The scope of the IEEE 802.21 (Media Independent Handover) standard is to develop a specification that provides link layer intelligence and other related network information to upper layers to optimize handovers between heterogeneous media. This includes links specified by 3GPP, 3GPP2, and both wired and wireless media in the IEEE 802 family of specifications. 

1.2 Purpose

The purpose of the IEEE 802.21 standard is to enhance user experience of mobile devices by supporting handovers between heterogeneous networks. 

This document describes a proposal to satisfy the requirements for media-independent handover as outlined in [14]. The proposal addresses the support of handovers for both mobile and stationary users. For mobile users, handovers may occur due to changes in wireless link conditions. Alternatively, handovers may occur due to gaps in radio coverage that result from terminal movement. For stationary user, handovers may become imminent when the surrounding environment changes, making one network more attractive than another. Another possibility is that the user may choose an application that requires handover to a higher data rate channel, for example a large data file download. In all cases, service continuity should be maximized during the handover. As an example, when making a network transition during a phone call the handover procedure should be executed during a pause in the conversation, so as to minimize any perceptible service interruption.

The IEEE802.21 standard supports cooperative use of both mobile terminals and network infrastructure. The mobile terminal is well-placed to detect available networks and the network infrastructure is well-suited to store overall network information, such as neighborhood cell lists and the location of mobile devices. In general, both the terminals and the network points of attachment, such as base stations and access points, can be multimodal, i.e., capable of supporting multiple radio standards and simultaneously transmitting on more than one interface.

The overall network can include both micro cells (for IEEE 802.11 or IEEE 802.15 coverage) and macro cells (for 3GPP, 3GPP2, or IEEE 802.16 coverage), which will in general intersect. The handover process is typically conditioned by measurements and triggers supplied by the link layers on the terminal. The measurements may report signal quality, synchronization time differences, transmission error rates, etc.
Specifically the proposal consists of the following elements.

· An architecture that enables transparent service continuity while a mobile node (MN) switches between heterogeneous link-layer technologies. The architecture relies on the identification of a mobility-management protocol stack within the network elements that support the handover. The description of the architecture does not address implementation details and does not provide indication of preferred implementations of the IEEE 802.21 standard. The architecture presents MIH Reference models for different link-layer technologies. 

· A set of handover-enabling functions within the mobility-management protocol stacks of the network elements and the creation therein of a new entity called the MIH Function. A media independent Service Access Point (called the MIH_SAP) and associated primitives are defined to provide MIH users with access to the services of the MIH Function, listed below:
· The Media Independent Event service detects events and delivers triggers from both local and remote interfaces. 

· The Media Independent Command service provides a set of commands for the MIH users to control handover-relevant link states. 
· The Media Independent Information service provides the information model and an information repository to make more effective handover decisions. The mobile terminal obtains information from the repository using its current network point(s) of attachment.
· The definition of new link-layer SAPs and associated primitives for each specific access technology. The new primitives help the MIH function collect link information and control link behavior during handovers. The new SAPs will be recommended as amendments to the respective access technology standard specifications.


[image: image1]
Figure 1: MIH Function Location and Key Services

Figure 1 shows the placement of the MIH Function within the mobility-management protocol stack for handovers associated with heterogeneous link switches. The MIH Function provides services to the upper layers through a single technology-independent interface (the MIH_SAP) and obtains services from the lower layers through a variety of technology-dependent interfaces (media-specific SAPs). 

1.3 Assumptions

The following assumptions have been maintained in the development of the proposal.

· The mobile node is capable of supporting multiple interfaces, which can be both wireless and wired.

· The MIH Function is a logical entity, whose definition has no implications on the way the MIH functionality is implemented either on the mobile node or in the network.

· The MIH Function on the mobile node continuously receives information about the performance of access networks around the MN. This information typically originates at lower layers of the mobility management protocol stack, within the MN or other network elements. 

· When the information originates at a remote network element, the mobile MIH module obtains it through MIH message exchanges with a peer MIH entity that resides in the remote network element. 

· When the information originates at a lower layer of the protocol stack within the MN, the MIH function on the MN obtains it locally through the primitives of the SAP that defines the MIH function interface with the originating lower layer.

1.4 Media Independence

The intent of the IEEE802.21 specification is to provide as much generic link layer intelligence as possible without tying the consumers of that intelligence into the features or specifics of particular terminals or radio networks. As such the IEEE 802.21 specification is intended to provide a generic interface between the link layer users in the mobility-management protocol stack and existing media-specific link layers, such as those specified by 3GPP, 3GPP2, and the IEEE 802 family of standards.

1.5 Media Dependence

The IEEE802.21 specification shall define generic SAPs and primitives that provide generic link layer intelligence. Individual media specific technologies thereafter need to enhance their media specific SAPs and primitives to satisfy the generic abstractions of the IEEE 802.21 specification. Suitable amendments may be required to link layer (MAC/PHY) specifications of different media specific technologies such as IEEE 802.11, IEEE 802.16, 3GPP, 3GPP2, etc. to satisfy the requirements of generic link layer intelligence identified by 802.21. This process may be carried out once the core elements of the IEEE 802.21 specification are developed.

1.6 Interoperability and Compliance

The following compliance clauses shall be observed:

· An implementation must allow the services described in the MIH_SAP to be provided to and accessed by an MIH user. The definition of the MIH_SAP service primitives does not specify how they are to be implemented. However, the formats and semantics of the service parameters of the MIH_SAP primitives shall be implemented as per IEEE802.21 and shall be subject to standards compliance.
· The protocol specified in the IEEE802.21 standard, with its message exchanges, protocol data units, and state machine, shall be implemented according to the standard and shall be subject to standards compliance. Various classes of interoperability and implementation compliance shall be specified based on the set of mandatory and optional features in the specification.
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