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4. Handover Scenarios
4.1.1 Handover between IEEE 802.3 and 802.11
IEEE 802.3 explicitly does not specify the mobility functions. However, handover between 802.3 and 802.11 within a single mobile station is expected to be a plausible application. IEEE 802.21 MIHS integrates the IEEE 802.11 functionality with a traditional wired LAN to provide a mobility function to the stationary service.

4.1.1.1 IEEE 802.3 and 802.11 Handover Scenario
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Figure – Moving to the wireless connection from the wired and vice versa

In the architecture of handover between IEEE 802.11 wireless LAN and a traditional 802.3 wired LAN, a STA is able to convert its current interface (e.g., 802.3) to a new interface (e.g., 802.11) and vice versa when it receives L2 triggers from lower layer or link switch commands from upper layers. 
STA using wired LAN is able to maintain its connection through wireless media when it is disconnected and moves to another place. When both 802.11 and 802.3 connections are available, user preference can dictate which one is preferred. However, default preference should be set to 802.3 wired LAN because of its performance and cost. Specific use cases are described as follows:
IEEE 802.3 to 802.11 Use Case
A costumer is watching movie on-line using the 802.3 wired LAN interface. He wants to move to another room and plugs out the 802.3 Ethernet connector away from the STA. The STA supporting 802.21 MIHS shall switch the session without user intervention to the 802.11 wireless LAN interface, without any perceptible service interruption. 
IEEE 802.11 to 802.3 Use Case
A costumer is watching movie on-line using the 802.11 wireless LAN interface. He plugs in an 802.3 Ethernet connector to the STA. After the new connection is established, the STA supporting 802.21 MIHS may switch the session from wireless LAN interface to wired LAN interface, which is the default action of 802.21 MIHS. The interface switch may be performed without user intervention based on the user preference setting or manually by the costumer. 
4.1.1.2 IEEE 802.3 and 802.11 Handover Procedures
All STAs which tend to perform 802.3 and 802.11 handover must be covered by 802.11 Access Points though wired media is currently used, If a STA can not find a neighbor 802.11 AP, a warning message shall be provided to indicate that disconnection of Ethernet will cause service interruption. 
Handover from IEEE 802.3 to 802.11
In handover procedure from 802.3 to 802.11, the connection of wired LAN is broken abruptly, i.e., there is no redundant time or overlapped signal area. In order to reduce the packet loss due to unpredictable handover, the STA should keep an association with an Access Point in the 802.11 wireless interface. 

During the initialization, the 802.11 wireless LAN interface scans the neighbor APs and selects one, defined as the Active AP. STA sets up L2 link (association and authentication) and performs L3 IP address configuration.  If the wireless interface fails to search for a qualified AP, a warning message shall be provided to indicate the user that disconnection of 802.3 Ethernet will cause service interruption.

STA should receive beacon from the Active AP periodically and maintain the association. Only if some events cause the Active AP unavailable, e.g. the Active AP is heavily loaded, the STA should reinitialize the 802.11 interface as described above. A warning message shall be provided to indicate this event.
When the 802.3 Ethernet is disconnected, a L2 link down trigger shall be provided to indicate the event. When STA recognize these indications, it should change its current interface (802.3) into a new one (802.11) immediately. If the Active AP is effective, the STA performs binding update (if IP layer handover is required). Otherwise, the STA initiates the 802.11 interface to scan neighbor APs. In latter case, the handover latency is much longer.
Handover from IEEE 802.11 to 802.3

When STA attaches to a new 802.3 link, it should be able to sustain its previous connection on the 802.11 interface for a while in order to reduce packet loss.  In this use case, STA generally has redundant connections from both interface, in order word, STA using Ethernet cable could receive 802.11 signal since it is covered by 802.11 Access Points as well. 
After 802.3 interface is initialized, a L2 link up trigger should be provided to indicate this event. STA will disable 802.11 interface sooner or later, depending on the user preferences. 
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