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1 Introduction
In LTE Handover procedure, uplink (UL) timing acquisition is needed before transmitting data to the target cell. An important issue at HO is to minimize the interruption time due to UL timing sync procedure to the target cell.  In this contribution, we will propose a scheme to get the fast UL timing acquisition in LTE HO procedure.
2 UL Timing Synchronization in LTE HO Procedure
In orthogonal systems as LTE, synchronization is necessary to transmit data. Synchronization can be maintained by forcing the UE to transmit sync signal or dummy data at regular time intervals during ACTIVE state or initiate RACH procedure to re-obtain synchronization from IDLE state to ACTIVE state. In the HO procedure, synchronous should also be maintained from source E-NodeB to target E-NodeB. UE can acquire UL timing synchronization in target cell through RACH procedure [2]. In this document, we give another way to acquire UL timing synchronization based on existing UL sync maintenance signal. We illustrate it in Fig 1 below. 
1. The UE gets neighbor cells’ information based on downlink measurement and reports them to source E-NodeB.
2. Based on UE’s measurement report and source E-NodeB’s internal measurement, source E-NodeB acquires the target E-NodeB and starts the handover procedure. Source E-NodeB issues a HO Request to target E-NodeB passing necessary information to prepare the HO in the target side. These information includes:
·  UL sync maintenance code allocated in the source cell
3. In the source cell, the UE will obtain the UL timing adjustment information Δ1 by the UL sync code. At same time target E-NodeB can also received the same UL sync code and estimation the timing adjustment information Δ2 aligned to its own timing.  Target E-NodeB can feedback Δ2 to source E-NodeB, which can be included in the Handover Response message send from target eNode B to source eNode B.
4. After source E-NodeB received the UL timing information Δ1 and Δ2, it will obtain the relative UL timing adjustment difference Δ=Δ2-Δ1. And then, source E-NodeB sendsΔ1 and Δ to UE simultaneously or separately.
5. Source E-NodeB transfers the HO Command message to UE which may include following information  

·  Target cell ID

·  Δ1 and Δ
·  Resource related information (FFS)

6. The UE will obtain the UL sync in the new cell very fast based on the relative UL timing adjustment information Δ is known in advance.
7. Based on the UE service requirements, the UE capabilities and the available resources, the MAC scheduler grants new resources to the UE.
8. In parallel, Target E-NodeB informs Source E-NodeB that the HO has been successfully completed. 

[image: image1]
Figure1. UL timing synchronization in HO
UL sync codes both in the same cell and between the different cells have good auto-correlation/cross-correlation properties for sync detection. This will guarantee that UL sync code allocated by source E-NodeB can be detected both in source cell and target cell.

In comparison with the UL timing sync procedure in HO based on RACH [2], this scheme can avoid use the contention-based source to acquire UL timing sync in a target cell. So, there is no delay due to collision and retransmission. On the other hand, the reserved resource for UL timing sync in HO is same as that for non-HO state, so it will not increase the overhead for UL timing sync resources yet.
3 Conclusion
This contribution described an efficient scheme to get UL timing sync in HO based on existing UL sync maintenance signal.  This scheme avoids using the contention-based source to acquire UL timing sync in a target cell, and so results in short HO delay. 
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