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1 Introduction
Based on the agreement made in the RAN2#95 meeting [1], the UE releases the source connection after performing the uplink transmission to the target cell, for the make-before-break handover. In this contribution, we discuss the open issues related to the radio link failure of the make-before-break handover.
2 Discussion
According to the current handover procedure, two types of failures could occur during the make-before-break handover, as given below:
· Radio link failure (i.e. RACH failure; RLC AM failure; PHY failure)
· Handover failure (i.e. t304 expiry)
2.1 RLF detectionAccording to the email discussion of drafting the running 36.331 CR [3], RAN2 discussed whether the RLF detection is required while configuring make-before-break solution. From our understanding, the RLF should be performed for a connection which is maintained. Otherwise the UE may keep the DL/UL reception/transmission even though the radio link is not able to work. The drawbacks would be: unnecessary power consumption; UL interference; extra service latency; extra packet loss and so on.
Proposal 1: The RLF detection including RLM, RACH failure detection, RLC AM re-transmission failure detection shall be performed by the UE after configuring make-before-break solution and before releasing the source connection.
2.2 RLF/HOF handling
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Figure 1: Failure type
As the diagram shown above, the make-before-break solution could have the following 4 types of failure during handover (namely between the reception of handover command and the successful handover complete (i.e. stop t304 after successful RACH/uplink transmission)):
· Type 1 (source RLF): The RLF of the source connection while the source connection is kept.
· Type 2 (source handover failure): The handover failure while the source connection is kept.

· Type 3 (target RLF): The RLF of the target connection while the source connection is released.

· Type 4 (target handover failure): The handover failure while the source connection is released.

Regarding “source RLF”, if the UE triggers re-establishment, the handover procedure will be interrupted. Then more data interruption time will be caused. As such we consider that the UE can still try to connect to the target cell after the source RLF and report the RLF for the network maintenance, so as to minimize the data loss and interruption.
Proposal 2: While the connection to the source cell(s) is kept during the make-before-break handover, the UE releases the source connection and continues the handover procedure upon RLF. And the RLF is reported to the network as the legacy RLF reporting.
Regarding “source handover failure”, as the source connection is still kept, the UE can still keep the data transmission with the source connection without any interruption. The handover failure should be reported by the UE. After the reception of the handover failure indication, the source eNB may trigger another handover procedure to find a better target cell.
Proposal 3: While the connection to the source cell(s) is kept during the make-before-break handover, the UE maintains the connection to the source cell(s) upon HOF. And the HOF is reported to the network.
Regarding “target RLF” and “target handover RLF”, there is no backup connection left to reduce the data interruption. Thus we think that the UE should trigger the re-establishment as the legacy.

Proposal 4: While the connection to the source cell(s) is released during the make-before-break handover, the UE triggers the RRC re-establishment procedure upon RLF/HOF as the legacy.

2.3 Fast RLF Recovery (T312)During the email discussion of drafting the running 36.331 CR, companies have different views on whether T312 should be stopped while make-before-break is configured. The discussion is related to the question whether fast recovery should be supported while make-before-break is configured. The descriptions of T312 from 36.331 is quoted as follows:
	T312
	Upon triggering a measurement report for a measurement identity for which T312 has been configured, while T310 is running
	Upon receiving N311 consecutive in-sync indications from lower layers, upon triggering the handover procedure, upon initiating the connection re-establishment procedure, and upon the expiry of T310
	If security is not activated: go to RRC_IDLE else: initiate the connection re-establishment procedure


According the make-before-break solution, T310 should be running after the reception of the handover command. Then T312 could be used for the fast recovery of the radio link. However even though T312 expires, the UE should continue the handover procedure without triggering re-establishment, so as to save the interruption time. Then the fast recovery seems not very useful, as the expiry of T312 triggers the re-establishment procedure.
Proposal 5: RAN2 is kindly requested to discuss if fast recovery should be supported after the configuration of make-before-break handover, i.e. T312 keeps running after the configuration of makBeforeBreak and before the release of the source connection. 

3 Conclusion
According to the analysis above, we have the following Proposals:
Proposal 1: The RLF detection including RLM, RACH failure detection, RLC AM re-transmission failure detection shall be performed by the UE after configuring make-before-break solution and before releasing the source connection.

Proposal 2: While the connection to the source cell(s) is kept during the make-before-break handover, the UE releases the source connection and continues the handover procedure upon RLF. And the RLF is reported to the network as the legacy RLF reporting.
Proposal 3: While the connection to the source cell(s) is kept during the make-before-break handover, the UE maintains the connection to the source cell(s) upon HOF. And the HOF is reported to the network.

Proposal 4: While the connection to the source cell(s) is released during the make-before-break handover, the UE triggers the RRC re-establishment procedure upon RLF/HOF as the legacy.

Proposal 5: RAN2 is kindly requested to discuss if fast recovery should be supported after the configuration of make-before-break handover, i.e. T312 keeps running after the configuration of makBeforeBreak and before the release of the source connection. 
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