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Discussion
1 Introduction

The motivation of improvements to recovery from RLF seems to be enforced by two assumptions as follows:
· Assumption1: There are more RLF occurrences in HetNet than in macro only networks. 
· Assumption2: UE requires more time to recover RLF in HetNet than in macro only networks.

In this contribution, we ask whether above assumptions are valid based on simulation results in TR 36.839 [1] 
2 Discussion
The occurrence of RLF can be categorized into three types: normal RLF in state 1 and state 2, and RLF with HOF in state 2.
· Normal RLF in state 1: the RLF declared before the event A3 entering condition is satisfied;
· Normal RLF in state 2: the RLF declared after the event A3 entering condition is satisfied but before the handover command is received by the UE;
· RLF with HOF in state 2: the RLF declared after the handover command is received by the UE (T310 is running when the handover command is received by the UE).
Q. Are there more RLF occurrences in HETNET than in macro only networks?

During SI phase, RAN2 evaluated the RLF performance in HetNet in two different scenarios: hotspot calibration and large area calibration.
In hotspot simulation, RLF with HOF is not counted as RLF and hence only normal RLF performance can be observed. The simulation results show that very few normal RLF occur in most cases, and this observation was captured in [1]. 
The large area simulation came up with similar results in terms of normal RLF. There is little difference of normal RLF performance between HetNet and macro only network. But the incidence of RLF with HOF is more than twice that of macro only network.
However, in both simulations, fixed TTT, A3-offset and CIO were configured to UE regardless of cell type, and the UE did not scale TTT value based on its mobility. As we know, the TTT, A3-offset and CIO are important variable for optimizing MR timing. In any simulations, ABS was also not in use.
In real networks, the serving cell configures TTT and A3-offset based on its cell type and CIO based on target cell type. For instance, small cell configures smaller TTT and A3-offset than those of macro cell, and configures large CIO for the neighbour macro cell. And the UE applies scaled TTT based on its mobility rather than fixed TTT. 
Therefore, we think the real measurement reporting timing can be more optimized than what simulation result shows. Then, the UE will be handed over to a target cell before the RLF with HOF occurs. In addition, ABS can be configured to UEs connecting to pico cell, which can protect the UE from interference. Based on this reasoning, we think the RLF performance would be better than the simulation results in real networks.
Note also that if some potential solutions for handover enhancement are introduced, e.g. adjusting A3-offset as well as TTT based on enhanced MSE, the RLF performance will be more improved. 

Observation 1: the validity of the first assumption depends on the handover performance enhancements.
Q. Does UE require more time to recover RLF in HetNet than in macro only networks?

When the RLF occurs, UE initiates RRC connection re-establishment procedure to recover connection. Upon triggering RRC connection re-establishment, the UE performs cell selection procedure. If the UE selects unprepared cell not having the UE context, the re-establishment procedure fails and more time is required for RLF recovery.
However, it is a NW implementation issue which neighbour cells are prepared for handover. The serving cell can select a set of target cell based on recent received MR from the UE. Considering that the RLF with HOF in state 2 occurs after sending MR, the chance of re-establishment failure will be lower even in dense deployments scenario.
Observation 2: The time required to recover RLF in HetNet can be reduced to un acceptable level by NW implementation.
Based on above two observations, we proposed
Proposal: The discussion on the RLF recovery enhancement should be postponed until the consensus on the handover performance enhancements is made.
3 Conclusion
In conclusion, we propose the followings
Proposal: The discussion on the RLF recovery enhancement should be postponed until the consensus on the handover performance enhancements is made.
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