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1
Introduction
The Stage 2 [1] specifies a generic handover procedure. It has also been agreed that both contention-based and non-contention-based procedure should be used when accessing the target cell [2]. This contribution discusses another aspect of the handover procedure: the possibility of having the UE synchronised to the target before accessing it.
2
Reference handover procedure
As a reference, the agreed handover procedure in [1] is copied in Figure 1. In case that the UL synchronization is available before the handover, the procedure can be simplified to some extent.
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Figure 1 Handover Procedure
3
Synchronised Handover
3.1
Handover Command

RAN1 indicated that for some handover cases, the UE can be pre-synchronised to the target cell [3]:

1)
Handover to a cell smaller than 78m for which no timing advance is required;

2)
Intra eNB handover with co-located antennas for which the same timing advance can be used.

In addition, there may also be other cases where the target eNB may be able to assess the timing advance to be used by the UE (e.g. in case of synchronised network). Thus, whether the UL timing advance information/UL synchronization to the target cell is available or not should be explicitly indicated in the handover command in order to control the first access to the target cell from UE.
In GSM [4], the Synchronisation Indication IE indicates whether the timing advance to be used in the target cell is provided in the HO command or not. If synchronisation information is indicated, a synchronised handover is performed. Conversely, if no synchronisation information is included, a non-synchronised handover is performed.

It is proposed that E-UTRAN should follow the same principles and adopt the same terminology. 
Proposal: A synchronised handover is a handover for which the HO COMMAND tells the UE the timing advance to be used in the target cell. Synchronised and non-synchronised Handover are supported in E-UTRAN. 
3.2
Access to the new cell

The handover procedure of Figure 1 could be simplified to shorten the execution time of synchronised handovers:
-
Only message 8 is omitted;



If handover command of message 7 only indicates that the RACH access is not necessary, the first DL signal to the UE needs to deliver the TA to the target cell, and the UL resource grant. 

-
Both messages 8 and 9 are omitted;


If TA and the UL resource grant is delivered together with handover command of message 7, the UE can send the handover confirm even without message 9.
4
Conclusion
This document has discussed the handover cases where the UE is given the timing advance to be used in the target. Such procedure has already been defined in GSM and it is proposed to follow the same generic principles and adopt a similar terminology: a synchronised handover is a handover for which the HO COMMAND tells the UE the timing advance to be used in the target cell. Synchronised and non-synchronised Handover are supported in E-UTRAN. 
First UL access in case of synchronised handover should be discussed to allow for shorten execution time. 
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