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1. Background

The Handoff modes currently proposed in the P80216e_D3 and to the Handoff Ad-Hoc are mainly categorized into two different classes. The first class of proposals suggests hard handoff (HHO) and the second one suggests soft handoff (SHO). In the  

· In Hard Handoff (HHO) with fast cell selection, both traffic and control/signaling channel frames are switched from serving to target base station in a break before make fashion.  

· This approach is used mostly to preserve air-link and network resources utilized by users in the handoff areas, and might be the preferred mode for high-speed packet data channels. It also simplifies the handling of data packets at the network infrastructure.  When frequency reuse is not 1:1, the HHO may be the only possible handoff mode. 

· The HHO, however does not provide full diversity gain associated with SHO increasing the possibility of temporary session interruption which would impact QoS for real time applications such as voice. 

· In Soft Handoff (SHO) both traffic and control/signaling channel frames are simultaneously exchanged with all base stations in the “Active Set”, to improve the link reliability and robustness during the handoff.  

· Due to low chance of session interruption, the SHO approach is the preferred mode of handoff for real time applications such as voice. 

· SHO, however, requires synchronous resource allocation and scheduling and coordinated packet handling on the network side, which has direct impact on throughput efficiency and network complexity. This mode of handoff would also increase the required backhaul capacity, especially for high rate traffic channels, and it is only feasible when frequency reuse is 1:1 and strict traffic synchronization among all bases stations in the active set is fulfilled. Moreover, this mode complicates the issue of scheduling and ARQ messages.

2. Hybrid Solution

As was described in the previous section, both HHO and SHO result in some inefficiencies, specially when dealing with high speed data applications. To this end, we propose the following two schemes for frequency reuse 1:1:

1. The existing safety zone concept can be utilized/expanded to provide full SHO for both traffic and signaling channels in case of real time and low rate applications like voice.

2. For high-speed packet data communications, SHO can be utilized in the control/signaling channels to preserve the link integrity throughout the handoff process. However, to avoid the complexities and inefficiencies associated with SHO in high-speed traffic channels (outlined in the previous section), the fast cell selection scheme can be used for the traffic channels. It is worthwhile to mention that the same existing safety zone can be utilized to implement the SHO implementation of signaling channels. 

3. Challenges: 

There are many issues to be considered in designing the PHY and MAC features, which allow the implementation of any of these handoff approaches, for example:

· The Power control, link adaptation and HARQ operation in SHO mode.

· Identifying new control/signaling messages and associated control channel structure.

· Harmonizing the signaling structure for intra and interfrequency handoff.

· ….

