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1 Introduction
The current working assumption for the inter-eNB mobility in LTE_ACTIVE is that there is no forward handover and handover failure leads to UE entering LTE_IDLE state.
UE context retrieval seems to be the biggest concern for having two different types of inter-eNB handover, because in case of forward handover the UE context needs to be drawn by the target eNB from the source eNB. In UMTS, cell update is a “UE initiated” handover that allows the UE to remain in RRC connected state by autonomously selecting another cell to connect in case of handover failure. This is typically performed to a cell geographically close to the target cell.
Here we note that context transfer is eNB-to-eNB communication while handover is cell-to-cell mobility procedure. The UE could be allowed to perform “UE initiated” handover to other cells in the target eNB than the target cell since it does not require an additional context transfer.

In this document we propose a mechanism in which the UE is allowed to handover to any of cells in the target eNB. In the proposed mechanism, handover is a cell-to-eNB procedure, which contrasts with the cell-to-cell handover in UMTS. We are focusing on the regular handover in this document. We discuss the benefit of forward handover in a separate document [1].
2 Discussions
2.1 Signaling flow for inter-eNB handover
The following figure is taken from RAN3 internal TR [2] and it shows an example of signalling flow for intra-LTE handover procedure.

In case of inter-eNB handover, the set of RRC, MAC and PHY resides in different eNBs. The UE context is transferred from the source to the target eNB in step 4. In case of forward handover the context would need to be fetched by the target eNB from the source eNB. It is stated in the RAN3 TR that the effort for identification of source cell that will be required for forward handover is deemed high while HO failure is deemed a rare case.
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Figure-1: Handover procedure
2.2 Proposed mechanism
Handover performance significantly depends on the measurement performance of the UE. In LTE it is not clear at the moment, for instance how often the UE can measure neighboring cells. Additionally in LTE the concept of DTX/DRX is introduced and this would degrade UE measurement performance to a certain extent.

We believe it is beneficial if the source eNB can indicate the candidate cells for handover to the UE, allowing some control of handover procedure by the UE. If those cells are belonging to the same eNB, another context transfer due to UE autonomous cell selection will not be needed.
This scheme is more interesting for LTE than for UMTS R99 since the LTE system is a scheduler-based system and dedicated resource (e.g. channelization code in R99) that needs to be reserved for the incoming UE is limited. Most resources are allocated to the UE after the UE “shows up” in the cell.
In addition, “Handover to any cell within an eNB” is simpler than allowing handover to any cell other than the target cell, because of the following reasons.

· Cells in eNB have the same capability and typically employ the same operational parameters. Most of the radio link configurations in Handover Command can be used in any cell of the same eNB.

· Typically resources are shared within an eNB. If the target eNB allows the handover in the preparation phase, in most cases it will be possible to accommodate the UE in any cell of the eNB.
· It does not require an additional path switch on S1 interface.

The impact to RRC signaling is minimal. In the proposed mechanism the source eNB points multiple cells in the target eNB in Handover Command message. It should be possible for the target eNB to perform admission control per cell level. It would be necessary to send multiple instances for cell identifier. The primary target cell for the handover could be indicated in order to assist the UE. However the UE is free to choose any cell of the target eNB. For instance the UE can use latest measurement results to determine the cell that the UE tries to access to. If the UE has failed in synchronization to the first selected cell, the UE can still try another cell in the signaled candidate cells.
The following figure shows a failure case in which the UE first tries to access to the cell A and then goes to the cell B due to the unsuccessful access procedure to the cell A.
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Figure-2: Propose mechanism
It should be noted that the handover to the cell A does not have to be failed before the UE goes to the cell B. The UE can directly try the cell B if it has enough information indicating the cell B is the best cell.
3 Conclusion
In this document we presented a concept of cell-to-eNB handover. The proposed mechanism allows a UE to have some level of control in the network-controlled handover procedure to increase robustness of the handover procedure.

It is important that RAN2 continue to seek a means to improve handover performance since we will see some level of degradation in measurement performance of a UE.
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