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1 Introduction
In the RAN2#107 meeting, the agreement to support T312 mechanism for fast handover failure recovery was achieved. The T312 mechanism in Rel-16 NR is similar to LTE and applicable at least for PCell. However, considering the difference between LTE and NR, the fast RLF recovery mechanism based on T312 may need further enhancements in NR.
In this contribution, we would like to share our opinions on T312 enhancements for fast RLF recovery in NR.
2 Discussion
T312 mechanism for the legacy HO in NR
For the legacy HO in NR, a handover procedure is initiated by a handover command transmitted form the gNB to the UE. Generally, a gNB makes a handover decision based on the measurement report sent by the UE. Therefore, triggering a measurement report for a measurement ID configured with T312 implies that there is a good quality neighbour cell for the UE. If T310 is running upon the measurement report triggering, starting the timer T312 can help UE to declare RLF early, which is quite similar to LTE.
Observation 1: No further enhancement of T312 mechanism is needed for the legacy HO in NR. 
T312 mechanism for the conditional HO in NR 
Early RLF declaration is also beneficial to reduce the interruption time when CHO is configured. It is necessary to discuss the enhancements of T312 for the CHO in NR. 
For the conditional HO in NR, a handover procedure is initiated by the UE having network configuration when the configured conditions are fulfilled. Generally, the configuration of CHO is also decided by the network based on the measurement report sent by the UE. The thresholds of the events used for triggering CHO configuration shall be lower than those of the events used for triggering the legacy HO. Therefore, triggering a measurement report for CHO configuration while the T310 is running does not mean that the UE has found a suitable neighbour cell for handover. In contrast to the legacy HO, starting the timer T312 upon the triggering of a measurement report for CHO configuration might be too early during the time T310 is running. The source gNB sends the CHO configuration to the UE including the CHO execution conditions, a list of CHO candidate cells and the corresponding target cell configuration. When the CHO execution conditions are fulfilled, the UE can execute the handover without any further order from the network. Upon the successful receiving of the CHO configuration, the UE can regard the candidate target cells to be ready for potential handover, which also implies that there are suitable neighbour cells for the handover. 
Besides, the RRC connection re-establishment succeeds if the network is able to find and verify a valid UE context. Therefore, upon the expiry of T312, initiating a connection re-establishment towards a CHO candidate cell is more likely to succeed for the UE having the CHO configuration.
Thus, whether the UE has valid CHO configuration during the time T310 is running could be considered as a starting condition for T312 mechanism in CHO.
Proposal 1: Whether the UE has valid CHO configuration during the time T310 is running could be considered as a starting condition for the timer T312.
Possible solutions for the starting time of enhanced T312 when CHO is configured are shown as follows. 
As illustrated in Figure 1, radio link problem is detected by the physical layer at time t1, which triggers the start of T310. At time t2, the UE triggers a measurement report for a measurement identity for which T312 has been configured, and the report configuration associated to the measurement identity is used for triggering CHO configuration. At time t3, the UE receives the CHO configuration including the CHO execution conditions, a list of CHO candidate cells and the corresponding target cell configuration, which implies that there are suitable neighbour cells ready for the handover. At the same time, the timer T312 starts. When the T312 expires, the UE can initiate a connection re-establishment towards a CHO candidate cell with best channel quality, which is more likely to succeed and can reduce the service interruption time.


Figure 1 T312 mechanism for CHO
Proposal 2: Upon the successful receiving of CHO configuration while T310 is running, the associated T312 could be started.
As illustrated in Figure 2, the UE triggers a measurement report at time t1 for a measurement identity for which T312 has been configured, and the report configuration associated to the measurement identity is used for triggering CHO configuration. At time t2, the UE receives the CHO configuration including the CHO execution conditions, a list of CHO candidate cells and the corresponding target cell configuration, which implies that there are suitable neighbour cells ready for the handover. At time t3, radio link problem is detected by the physical layer, which triggers the start of T310. At the same time, the timer T312 starts. When the T312 expires, the UE can initiate a connection re-establishment towards a CHO candidate cell with best channel quality, which is more likely to succeed and can reduce the service interruption time.
Proposal 3: If the UE has valid CHO configuration at the time that T310 is started, the associated T312 could also be started.


Figure 2 T312 mechanism for CHO
3 Conclusion
In this contribution, we discuss T312 enhancements for the fast handover failure recovery in NR. For the conditional HO, the start condition of the timer T312 may need further enhancements.
We kindly ask RAN2 to consider the above problems and the corresponding proposals listed below.
Proposal 1: Whether the UE has valid CHO configuration during the time T310 is running could be considered as a starting condition for the timer T312.
Proposal 2: Upon the successful receiving of CHO configuration while T310 is running, the associated T312 could be started.
Proposal 3: If the UE has the valid CHO configuration at the time that T310 is started, the associated T312 could also be started.
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