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1     Introduction
In Rel-11 study item “HetNet mobility improvements for LTE”[1], one of the main objectives is:

· Further study and define automatic re-establishment procedures that can help improve the mobility robustness of HetNet LTE networks. Evaluate performance benefits of enhanced UE mobility state estimation and related functionalities, and other possible mobility solutions to take different cell-sizes into account. (RAN2, RAN3).
At RAN2#75bis and RAN2 #76 meeting, several contributions discussed RRC connection re-establishment, analyzed the main scenarios and provided their proposals accordingly [3], [4]. In this contribution (updated from [2]), we analyze the potential problems about RRC connection re-establishment in HetNets and raised the request to RAN2 for considering to discuss the potential benefit of context fetch.
2 Discussion
According to existing RRC specification, PCell radio link failure is one of the most important events which trigger the RRC connection re-establishment procedure to recover UE’s connection. 
In Hetnets, a large number of public pico cells could be deployed with the overlaid macro cells. These pico cells could share the same carrier with the macro cell or use the different carriers. Therefore, more macro/pico handovers may be triggered in HetNets than the macro/macro handovers in homogeneous networks. From the simulation results so far we obtained, it appears that due to the frequent handovers in the HetNets, more RLFs caused by HOFs are occurred and RRC connection re-establishment procedure will be started accordingly.
Observation 1: From the simulation results so far we obtained, comparing to macro only homogeneous networks, RLF can be higher in HetNets due to the more frequent macro/pico handovers, and more RRC connection re-establishment procedures will be started accordingly.

There are two conditions should be met to recover UE’s connection by the RRC connection re-establishment procedure, one is that the UE can select a suitable target cell based on some predefined criteria, the other is that the selected target cell has the UE context. If one of these two conditions can not be satisfied, the UE will lose its connection and return to idle mode. 
When a RLF is caused by HOF, the failures maybe occurred at different stage of the HO process. If a failure occurs at the early stage of the HO process e.g. the measurement reporting phase, the source cell may not have enough information for preparing the target cell(s). In this case, the UE context may be unavailable in the target cell selected by UE based on some cell selection criteria (e.g. s-Measure criteria), which will lead to re-establishment failure and the UE will return to Idle mode accordingly. As can be seen from the preliminary simulation results, there are more HO failures in state 2 and most of the RLFs are caused by state 2 HOFs. It is desired to further investigate the details of the HOFs i.e. to differentiate the measurement reporting failures (in earlier phase of HO process) and HO command failures (in late phase of HO process) to clearly identify the chance of missing context at the target cell when HOF caused RLFs occur. If the chance of missing context is high, it indicates context fetch is useful for RLF recovery.
Observation 2: In HetNets, there are also cases that a UE tries to access to an un-prepared target cell where the UE context is unavailable. It is desired to further differentiate the cause of HOFs into the failures with the measurement reporting and HO command failures.
Considering the case that a UE tries to access to an un-prepared target cell in HetNets, the UE context should be obtained in time for successful RRC connection re-establishment. A possible solution would be that if the accessing UE’s context is not available let the target cell to get it from the source eNB via X2 interface or from the MME via S1 interface. This procedure is called Context Fetch as discussed in previous releases of RAN2/RAN3. Supported by X2 between the cells, the delay due to context fetch is not large. With respect to the RRC connection re-establishment in HetNet scenarios, the Context Fetch approach is worth to be re-evaluated again. 
Proposal 1: RAN2 is kindly suggested to discuss whether to evaluate (including mode detailed simulation and analysis of HOF the benefits of the Context Fetch approach under the HetNet environment.
3 Conclusion
In this contribution, we discussed the potential problems of RRC connection re-establishment in LTE HetNets, especially for the problem of Context fetch. Based on our analysis, we gave the following observations and proposal accordingly.
Observation 1: From the simulation results so far we obtained, comparing to macro only homogeneous networks, RLF can be higher in HetNets due to the more frequent macro/pico handovers, and more RRC connection re-establishment procedures will be started accordingly.
Observation 2: In HetNets, there are also un-avoidable cases that a UE tries to access to an un-prepared target cell where the UE context is unavailable. It is desired to further differentiate the cause of HOFs into the failures with the measurement reporting and HO command failures.
Proposal 1: RAN2 is kindly suggested to discuss whether to evaluate the benefits of the Context Fetch approach under the HetNet environment.
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