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1   Introduction
In RAN#51 meeting, a new R11 study item “HetNet mobility improvements for LTE” was approved [1]. One of the objects is as following:

-Further study and define automatic re-establishment procedures that can help improve the mobility robustness of HetNet LTE networks.

This contribution presents some consideration on this issue. 
2   Discussion 
2.1   Focused UE in two scenarios

There is a few analysis on this issue in the previous RAN2 meetings. In [2], a reason for improving the connection re-establishment procedure is illustrated, which points out that the macro-UE interfered by the HeNB will probably experience RLF, and then the recovery will take a long time. This section further analyze the scenarios where the RLF will probably occur, and then why the following recovery procedure will suffer from a large delay. 
We can study this issue in the following two typical HetNet scenarios respectively: macro+pico scenario and macro+femto scenario. In this contribution, we just consider the RLF case outside the handover procedure. For the RLF case caused by handover, e.g., too early handover or too late handover, we think the subsequent connection re-establishment will always succeed because of the multiple handover preparation scheme, so that the RLF recovery will be soon.
· Macro+pico scenario
In this scenario, the range expansion(RE) may be applied by pico cell for load balancing. When the UE is in the RE zone, the interference received from macro-eNB is severe, and the RLF will probably occur. If the RLF occurs, the UE will search a strongest cell for connection re-establishment attempt. In the RE zone, the RSRP of macro cell is always higher than the pico cell, so the UE will select the macro cell to re-establish the connection. However, the macro-eNB is not the serving eNB before the RLF, therefore the connection re-establishment will fail, then the UE goes to IDLE state and tries to recover from it. We can see that the RLF recovery of the UE in the RE zone will take a long time. 
For the other UEs, the interference is not significant and the RLF will happen mainly due to instant signal degradation, and then the former serving eNB will probably be selected for connection re-establishment attempt, therefore the RLF will soon be recovered. We think the RLF recovery delay performance can be accepted for these UEs.  

From the above analysis, we think the study should focus on the UEs located in the RE zone in this scenario. 
· Macro+femto scenario
In this scenario, when a macro-UE is in the coverage of a non-accessible CSG cell, it will receive severe interference from the HeNB, and then the RLF will probably happen. When the UE tries to recover from RLF, it will select the CSG cell to re-establish the connection, and then this attempt will fail. We can see that the RLF recovery in this case will also take a long time. 
As the analysis on the UEs not located in the RE zone in macro+pico scenario, the RLF of the other UEs in this scenario will soon be recovered, and we think the performance can be accepted for these UEs. 

From the above analysis, we think the study should focus on the macro-UEs located in the coverage of the CSG cell in this scenario. 

2.2   ABS scheme

In Rel-10, ABS scheme is defined for ICIC in HetNet. In the macro+pico scenario, the pico-eNB will schedule the UEs located in RE zone on the ABS; In the macro+femto scenario, the macro-eNB will schedule the UEs located in the coverage of CSG cell on the ABS. We can see that the strong interference can be avoided by applying ABS for the focused UEs in the two scenarios analysed in section 2.1, and we think the RLF will probably not happen under ABS scheme.

As above analysis, we think the RLF occurrence of the focused UEs is a rare case under the ABS scheme, so that there is no need to enhance the connection re-establishment procedure in HetNet.  
Proposal: The RRC connection re-establishment procedure needs no enhancement in HetNet. 
3   Conclusion
This contribution presents some consideration on the connection re-establishment issue in HetNet. We think that the ABS scheme defined in Rel-10 can greatly reduce the RLF probability in HetNet, so that there is no need to enhance the connection re-establishment procedure for the rare case. 
Proposal: The RRC connection re-establishment procedure needs no enhancement in HetNet. 

4   References
[1] RP-110438, New work item proposal for Hetnet Mobility Improvements for LTE, RAN#51
[2] R2-114311, Discussion of HetNet Mobility Topics for Rel-11, Nokia Siemens Networks, Nokia Corporation






