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1. Introduction

A new Rel-11 Study Item on HetNet mobility improvement for LTE was approved at the latest RAN plenary [1]. The aim of the study is to suggest possible improvements so as to support seamless and robust mobility of users in Heterogeneous networks such as macro-pico and macro-femto deployments. Until now, simulation assumptions for HetNet simulation have been discussed in email. For the macro-pico scenario, it was observed that handover thresholds or TTT (Time-To-Trigger) parameters might not be sufficient to satisfactorily address both handover failure rate and Ping-Pong issues [2]. Therefore methods for HetNet mobility improvement with another way are needed. So, in this contribution, we will discuss random access enhancements to enhance HetNet mobility on eICIC as a main objective of this new SI.
2. Discussion
Random access is used for handover, initial access for RRC connection, recovery from radio link failure (RLF), and so on. So, the aspect for random access procedure which is closely related with mobility should be one of considerations for HetNet mobility enhancement.
In HetNet with TDM eICIC scheme, there are victim UE and non-victim UE in victim cell (e.g. pico cell in macro-pico deployment, macro cell in macro-femto deployment). And aggressor cell configures ABS (Almost Blank Subframe) for time domain interference management. In these scenarios, the victim UE suffering from interference of aggressor cell cannot guarantee receiving random access response (RAR) in non-ABS of aggressor cell. So, victim UE may fail to maintain the radio link due to random access failure for a long time. For example, when macro-UE handovers speedily to cell range extension (CRE) of pico (small cell), if the victim UE can not achieve a successful RA before T304 (HO failure timer) expired, HO failure would occur. Another example, a macro-UE may trigger RLF if the UE moves toward a non-allowed CSG HeNB. And then the UE would start selecting a suitable cell for initiating RRC connection re-establishment process. In this case, the UE should quickly success the re-establishment procedure to avoid going to IDLE mode. 
Like the above situations, it is important to speedy random access. Therefore the receipt of RAR of victim UE should guarantee in ABS of aggressor cell. 
As for especially contention-based random access, parameters (e.g. ra-ResponseWindowSize) for random access are cell-specific and it is not recognized by eNB whether a preamble is for victim UE or non-victim UE. So, eNB can not assure that victim UE receives RAR well in ABS of aggressor cell. Therefore we need solution for above mentioned cases. If we can distinguish victim UE and non-victim UE by eNB and UE, eNB may solve these problems. 
First, how to distinguish victim UE and non-victim UE?
RRC_CONNECTED UEs can be distinguished according to whether configured with measurement restriction. So both eNB and UE can know the state. In case of RRC_IDLE UEs, however, eNB does not have the method to know whether victim UE or not. Only RRC_IDLE UE can know the state of oneself by measurement result. Thus, eNB would need methods to know whether victim RRC_IDLE UE or non-victim RRC_IDLE UE. It is difficult to know whose preamble since random access preamble is randomly selected by the UE. But this problem can be solved if we can separate RA resources such as some preamble or specific frequency-time resource for victim UE.
Also non-victim UE is affected by unnecessary delay due to ABS pattern [3]. The reason is that cell-specific RAR window size should guarantee the receiving RAR for victim UEs. But it can be negligible since we think the delay of non-victim UE is not critical.
Proposal 1: We would require the solutions for distinguish between victim RRC_IDLE UE and non-victim RRC_IDLE UE by eNB.
If we can find appropriate scheme to distinguish victim or non-victim UE in IDLE, how to improve the random access procedure for victim UE?

We think the solutions should minimize side effects on non-victim UEs in HetNet scenarios. Thus, one of possible solution is that eNB can consider transmitting RAR for victim UE preferentially than non-victim UE’s RAR at ABS of aggressor cell since non-victim UE can receive RAR regardless ABS or non-ABS of aggressor cell. 

Proposal 2: The solutions to enhance the random access procedure should be restricted to change the current specification for backward compatibility.
3. Conclusion
Based on above discussion, we think that the methods for random access enhancement is required which should guarantee successive receiving RAR for victim UEs regarding performance for non-victim UEs. So, we propose:
Proposal 1: We would require solutions for distinguish between victim RRC_IDLE UE and non-victim RRC_IDLE UE by eNB.
Proposal 2: The solutions to enhance the random access procedure should be restricted to change the current specification for backward compatibility.
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