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Introduction

The feasibility study on USTS has been done in WG1 and WG3, which includes timing control, code usage, handover, attainable performance improvement, and complexity [1,2]. It is concluded that this scheme is feasible given a low mobility environment where frequent USTS mode changes are not needed. 

So far, four candidates for two-way handover were proposed and described in the WG1 & WG3 TRs. Two-way handover is simple but efficient to take as an example to explain the handover procedure. However, in a real environment, more than two-way handover is required for more reliable communication, even though its possibility is relatively low compared to one or two-way handover [3]. For a general case, a candidate for three-way handover is proposed in this document.

A candidate for three-way handover

Fig. 1 illustrates a possible candidate for three way handover in USTS mode. 

(1) When the UE0 has a single RL in Node B1, the RL is in USTS mode. 
(2) If UE0 moves into Node B2 area, a non-USTS mode RL is added. 
(3) As the UE0 moves into the area covered by three cells, an additional non-USTS mode RL is added and then, the UE0 communicates with one USTS mode RL and two non-USTS mode RLs. 
(4) If the UE0 leaves out of Node B1 area into the area served by both Node B2 and Node B3, it drops the USTS mode RL while maintaining two remaining non-USTS mode RLs. The UE0 continues to use two non-USTS mode RLs until only a single RL remains. During this period, the UE transmit timing is controlled so as to make the UL/DL relative timing To. 
(5) When only a single RL remains, its mode switches to USTS mode through mode change procedure. 
As a summary, the UE0 maintains an USTS mode RL while it is within Node B1 area. When it moves out of Node B1 area, the UE0 continues to communicate with the remaining non-USTS mode RLs. When only a single RL remains, the mode change procedure is performed to switch the mode of the RL to USTS mode.  This candidate for three way handover imposes a minimal impact on the network side in terms of signalling burden by eliminating the necessity of performing mode change for one of the RLs in Active set and proper RL reconfigurations for the other RLs at the same time. This candidate may suffer performance degradation because the UE communicates with RLs in Active set all in non-USTS mode temporarily.
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Fig. 1 A candidate for three way handover in USTS mode
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