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1. Introduction 
In LTE, when handover failure (HOF) occurs, the interruption time increases tremendoulsy to more than hundreds msec. Therefore, the avoidance of HOFs takes priority over the fast HOF recovery as proposed in [1]. In RAN2#104 meeting, RAN2 agreed to consider a conditional handover (CHO) for handover robustness improvements in LTE_feMob WI. However, even if we consider the CHO for the mobility robustness, restricting the signalling overhead to a reasonable level can not prevent all HOFs.
In this contribution, we discuss an event-based faster RLF trigger to speed up the cell change to a much better neighbor cell. This is the revision of R2-1900921 to separate CHO-related extension into another paper [2] which discusses signaling overhead in the CHO.
2. Discussion
During an HO, the UE declares an RLF in the source cell after the expiry of T310 timer. However, if an HO command is missed in the HO process, the UE goes very deep into a neighbor cell and suffers from severe interferences until an RLF is declared. 
In most cases, T310 is terminated when one or more neighbor cells are “much” much better than the serving cell. From Rel-12 LTE, T312 has been introduced to allow fast recovery from an RLF during the HO process. However, the UE can start T312 upon triggering an MR while T310 is running. It was also suggested in [3] that for a T310 early termination, when T310 is running and the target cell RSRP is greater than serving cell’s by the “RLF offset”, the UE will terminate T310 and perform RRC connection re-establishment. It can decrease the outage time and increase the user data rate, but may increase the interruption time caused by the unnecessary RLF and RRC connection re-establishment (false alarm). The “outage time” and “interruption time” are based on the discussion in the HetNet mobility WI as follows [4]:

•
Outage time: the time during which T310 is running
•
Interruption time: interruption time due to handover or RRC connection re-establishment
· Prepared RRC connection re-establishment: 250ms
· SIB acquisition = 200ms

· Random access + RRC procedure delay = 50ms

· Unprepared RRC connection re-establishment: 450ms
· SIB acquisition = 200ms

· Random access + RRC procedure delay = 50ms

· Cell selection + NAS recovery = 200ms

For an aggressive approach, when a neighbor cell is much better than the serving cell after an MR was sent, an event-based faster RLF can be triggered, and the UE can infer a strong possibility of an HO command failure and perform RRC connection re-establishment even when T310 is not running. It can decrease the outage time and increase the user data rate significantly, but may increase the interruption time more caused by the unnecessary RLF and RRC connection re-establishment (false alarm). 
In this case, the neighbor cell is highly likely to be prepared because an MR was already sent. The most of the interruption time in a prepared RRC connection re-establishment is the SIB acquisition time as stated above. It was suggested in [5] to reduce the interruption time upon HOF by avoiding that the UE must read system information from the target cell prior to the re-establishment with the help of the pre-provision of system information. If then, an event-based faster RLF trigger can offer significant gains over the traditional timer-based RLF trigger. Even if the UE must read system information from the target cell prior to the re-establishment, the trade-off between the user data rate and the interruption time increased by an event-based faster RLF trigger needs to be evalauted. 
Observation 1: With traditional timer-based RLF trigger, if an HO command is missed in the HO process, the UE goes very deep into a neighbor cell and suffers from severe interferences until an RLF is declared.
Observation 2: If the system information acquisition prior to the re-establishment can be avoided, an event-based faster RLF trigger can offer significant gains over the traditional timer-based RLF trigger.
Observation 3: Even if the UE must read system information from the target cell prior to the re-establishment, the trade-off between the user data rate and the interruption time increased by an event-based faster RLF trigger needs to be evalauted.
Proposal 1: RAN2 is requested to consider event-based faster RLF trigger as a candidate for a fast handover failure recovery solution. 

3. Conclusion
Observation 1: With traditional timer-based RLF trigger, if an HO command is missed in the HO process, the UE goes very deep into a neighbor cell and suffers from severe interferences until an RLF is declared.
Observation 2: If the system information acquisition prior to the re-establishment can be avoided, an event-based faster RLF trigger can offer significant gains over the traditional timer-based RLF trigger.
Observation 3: Even if the UE must read system information from the target cell prior to the re-establishment, the trade-off between the user data rate and the interruption time increased by an event-based faster RLF trigger needs to be evalauted.
Based on the discussion in Section 2, we propose the following:

Proposal 1: RAN2 is requested to consider event-based faster RLF trigger as a candidate for a fast handover failure recovery solution. 
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