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1 Introduction
RAN2 has agreed that an RRC_CONNECTED UE resumes the prior RRC configuration if the UE fails the RRC reconfiguration procedure [1]. However, the UE procedure in case of handover failure is yet unclear. This paper discusses handover failure handling.
2 Discussion
2.1 Consequences of a handover attempt
A UE will switch from the serving cell to the target cell after receiving the RRC_CONNECTION_RECONFIGURATION message that triggers handover. Upon reception of the message, the UE will end up in one of the following cases:
· Case.1: The UE detects the target cell and completes handover,

· Case.2: The UE detects the target cell, but the subsequent complete message is not successfully received by the UE,

· Case.3: The UE cannot detect the target cell.

Case.1 is the handover success case. In Case.2, the UE fails after retransmitting the reconfiguration complete message until the maximum number of retransmissions. In the sequel, this paper focuses on Case.3.
2.2 In case the UE cannot detect the target (Case.3)
If the UE cannot detect the target cell, the UE can take one of the following alternative actions, although the criteria for detecting radio link problems are FFS:
· Alt.1: Return to the old cell [2],
· Alt.2: Follow network control whether the UE returns to the old cell or not [3],

· Alt.3: Act as follows:

· Try detecting the target cell until the criteria are met for the UE to detect the “radio link problem.”
· The UE starts timer T310 after detecting the radio link problem.

· Upon detecting radio link recovery while T310 is running, the UE stops timer T310 and accesses the target cell.

· Upon timer T310 expiry, the UE reselects a new cell.
2.3  Comparison between alternative actions
Since the old cell triggered the handover procedure considering the signal levels between the current (i.e. old) cell and the target cells including hysteresis, Alt.1 is not very reliable. That is, the UE will not be able to always return to the old cell.
Alternative 2 seems viable if the network is able to decide the correct “return to old cell” indicator. However, if the network transmits the wrong “return to old cell” indicator, the time to reselect a new cell will increase. Moreover, parameter options and the amount of UE tests are increased.

With Alt.3 the UE can reselect any new cell including the old cell upon T310 expiry. If the UE context is kept at the old cell, the UE can revert back to the old cell without the state transition to RRC_IDLE.
In any case, the old cell will release radio resources, such as PUCCH and sounding RS, upon detecting out of synchronization in the UL. The remaining UE context in the old cell will be released when:

· The old cell receives RELEASE RESOURCE from the target cell, or

· The timer to release the UE context is expired in the old cell.
From these observations, Alt.3 is preferable.
3 Conclusion
Actions to be taken by the UE at handover failure were discussed. We propose the following UE actions, if the UE cannot detect the target cell after receiving the message triggering handover:

1. Try detecting the target cell until the criteria are met for the UE to detect the “radio link problem.”
2. The UE starts timer T310 after detecting the radio link problem.

3. Upon detecting radio link recovery while T310 is running, the UE stops timer T310 and accesses the target cell.

4. Upon timer T310 expiry, the UE reselects a new cell.
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