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Introduction
A baseline Intra-LTE handover mechanism was agreed at RAN2#56. The baseline approach facilitates UE access in the target cell after handover via a non-synchronised RACH channel, hence contention based access.

However, optimisation of this approach remains an open issue. In a synchronised network the UE is able to calculate the timing advanced to the new eNodeB based on the relative time difference between the received signals from the new and old cells. This is the mechanism used in TDD-UMTS networks.  Therefore in a synchronised network it is possible to obtain synchronisation with the new cell prior to access and to avoid access in the new cell via a non-synchronous contention-based channel.
In this contribution, we present our view on synchronisation related to handover in synchronous networks.

2. Discussion
Following the agreed base-line approach, handover UEs access the new cell on a non-synchronous channel. The HO load contributes significantly to the total RACH load. According to the RACH load analysis shown in [1], 50-70% of the RACH load is caused by cell access after handover. Reduction of RACH load is always beneficial from the radio efficiency point of view. 
TDD operation and also MBSFN operation by nature require network nodes to be time synchronized to each other. In a synchronous network, timing advanced in the target cell can be calculated by the UE simply, based on TA for the source cell and relative time difference between received signals from the target and source cells. An algorithm similar to that used in the TDD-UMTS system can also be designed for LTE. The UE can gain UL time synchronization to the target cell prior to access and avoid contention based access in the target cell. However, this requires allocation of UL resources in the target cell and delivers this information to the UE via the source cell within a HO command.
Considering the simplicity and radio efficiency, we prefer a method which allows the UE calculation of TA for the target cell prior to handover.  The signaling flow involved in such a UE based TA calculation scheme in a synchronous network is illustrated in Figure 1. After receiving the UE RAN context from the source eNodeB, the target eNodeB allocates a C-RNTI and assigns resources on UL-SCH. The source eNodeB conveys this information to the UE via a Handover Command message. After receiving the Handover command, the UE detaches from the old cell and synchronizes to the new cell. Then a Handover confirm message is sent via the allocated UL-SCH resources.
The possible use of “UL overhead channels” such as dedicated CQI and scheduling request resources, for the delivery of handover confirm messages has also been proposed [2]. In this scenario, the dedicated resources for CQI/scheduling request should be allocated by the target eNodeB and forwarded to the UE via the handover command sent by the source eNodeB. However, in our opinion, these dedicated channels may not be present in all the intra-LTE handover scenarios. For example, the use of dedicated resources for CQI reporting and for scheduling requests while in long_DRX has yet to be decided. Hence, we prefer the delivery of handover confirm message over allocated UL-SCH to allow for a common handover procedure for UEs with different activity levels in RRC_Connected state.

[image: image1]
Figure 1: Intra-LTE handover in synchronized network 
3.


Conclusion 
RAN2 is requested to discuss and agree on the procedure for Intra-LTE handover in synchronized networks presented in this contribution. In the proposed procedure, the UE is able to calculate the timing advance to the new cell based on the time difference between the old and new cell. In this scenario, it is beneficial to access the new cell on allocated UL-SCH resources.

4.
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5. HO Confirm 





4. HO Command (new C-RNTI, UL-SCH resources)





3. Context Confirm (new C-RNTI, UL-SCH resources)





2. Context Data (UE RAN context)





1. Measurement Report








HO Decision





T-eNB





S-eNB





UE








































































































































































































































































































































































































































































































































































































Page 1 of 2
3GPP


