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1. Introduction
A new Rel-11 study Item was approved at the latest RAN plenary: HetNet mobility improvements for LTE [1].
The main objectives of this new SI are:

1) Identify and evaluate strategies for improved small cell discovery/identification. (RAN2)
2) Identify and evaluate HetNet mobility performance under established Rel-10 eICIC features e.g., Almost Blank Subframe (RAN2, RAN1 if requested by RAN2)
3) 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)
4) Robust mobility functionality under various supported assumptions for the availability of UE measurements (including DRX functionality) shall be ensured/taken into account as well as UE power consumption and complexity (RAN2, RAN4)

5) Further study and define mobility enhancements for Home eNodeBs with multiple carriers (or CA) with CSGs (potentially different CSG on different carriers) (RAN2, RAN3)

In [4] we explore the small cell discovery study areas and in [2] we discuss the UE mobility state estimation enhancements. Also, [3] looks at impact of DRX on HetNet mobility. In this contribution we further elaborate on the re-establishment procedure, mobility optimizations for traffic steering and Home eNodeB with multiple carriers.
2. Discussion

2.1 Mobility Optimizations
In our UE mobility state estimation (UE MSE) paper [2] we discussed about possible areas of studies for enhancements to the current REL-9 UE MSE function and illustrated through simulation results why such enhancements are important for robust HetNet mobility. It appears that currently UE MSE is used only for scaling of mobility parameters. The main idea with such scaling is basically to allow faster cell reselections (Idle mode) and handovers (Connected mode) for high speed users or users moving in dense pico cell area. It would be interesting to see if the UE MSE can be used for steering the traffic between macro and small cell layers depending on UE speed and how it impacts the mobility performance and UE power savings. We think it is worth considering traffic steering and other mobility optimizations as part of the HetNet study item.
Proposal #1: Investigate more elaborate use of UE MSE for other mobility related optimizations. This includes investigating of options for avoiding high-speed UEs on small cell layer, as well as evaluate various proposals for possible Rel-11 enhancements.
2.2 Re-establishment Procedures
The introduction of different types of cell types creates new challenges for mobility procedures. Since HetNet comprise different network layers like macro, pico and femto, each potentially deployed over different sets of carriers mobility procedures are likely to become more complex. Considering “sharp” small cell boundaries and new radio environment there is a possibility that they may become more prone to errors. To counteract new or improved procedures for connection re-establishment might be needed to improve overall system robustness. The following illustrates some reasons that demand looking in to new or improved connection re-establishment procedures:

A macro-UE moving towards a non-allowed CSG HeNB on the same carrier as the macro eNB is likely to experience a sudden quality degradation, which in some cases may trigger RLF followed by idle mode cell search in an attempt to establish the connection. Here, it is worth exploring solutions that prevents call drops or potential solutions for minimizing the interruption time experienced by the macro-UE due to RLF and speed up the connection re-establishment process.

Proposal #2: We propose that new or improved procedures for connection re-establishment to improve overall system and mobility robustness be studied.

2.3 Mobility for HeNBs with Carrier Aggregation
Currently the HeNB supports only a single CSG cell deployed on one component carrier only. If multiple component carriers are supported in HeNB there are several different deployment scenarios possible including the possibility of HeNB with carrier aggregation. The use of carrier aggregation (CA) on HeNBs and corresponding mobility mechanisms were not studied in detail in Rel-10. We therefore propose to study  the feasibility of HeNBs with CA and corresponding mobility functionality to be fully supported in Rel-11. Among others, we need to study whether all component carriers (CCs) on a HeNB are always assumed to have the same access mode (closed, open or hybrid), or whether there are advantages of having the flexibility to e.g., have some CCs configured as CSG (closed subscriber group) while other CCs on the same HeNB configured as open access. In RAN2#74 there were also proposals to investigate the use case and requirements for such and ask SA1 for guidance. If this is the preferred approach then we propose sending an LS to SA1 to ask for further guidance before we proceed with this study area in RAN2.
Proposal #3: Study the feasibility of HeNBs with CA and corresponding mobility functionality to be fully supported in Rel-11. Send an LS to SA1 for confirmation of requirements related to multiple carrier support in HeNB.
3. Conclusion
In this contribution we discussed the topics we propose to have further studied as part of the new Rel-11 Study Item entitled “HetNet mobility improvements for LTE”. In summary, we propose that RAN2 considers the following for defining the work for this Rel-11 Study Item:
Proposal #1: Investigate more elaborate use of UE MSE for other mobility related optimizations. This includes investigating of options for avoiding high-speed UEs on small cell layer, as well as evaluate various proposals for possible Rel-11 enhancements.
Proposal #2: We propose that new or improved procedures for connection re-establishment to improve overall system and mobility robustness be studied.
Proposal #3: Study the feasibility of HeNBs with CA and corresponding mobility functionality to be fully supported in Rel-11. Send an LS to SA1 for confirmation of requirements related to multiple carrier support in HeNB.
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