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1 Introduction
In this document, we discuss some potential random access issues for a victim UE in Macro-Pico and Macro-Femto deployments.
2 Discussion
Handover performance and improvements were discussed for co-channel HetNet, where cells of different sizes are deployed together with possibly overlapping coverage [1 - 4]. For the Macro-Pico scenario, it was observed [1][2] that uniformly adjusting handover thresholds or TTT (time to trigger) parameters over all involved cells might not be sufficient to satisfactorily address  both handover failure rate and Ping-Pong issues as

· Applying large handover threshold and/or long TTT (as used for homogeneous network only consisting of macro cells)  increases the connection failure caused by interference from overlaying pico cell; and
· Applying small threshold and/or short TTT would aggravate Ping-Pong problem.

The Ping-Pong problem may be addressed by configuring these parameters differently for macro cells and pico cells to extend the minimum-time-of-stay [4] in a pico cell. For example, applying lower handover threshold and/or shorter TTT when moving into a pico cell, and applying higher handover threshold and/or longer TTT when moving out from a pico cell, will make UE stay longer in the connection with the pico cell. This is in essence to effect range extension for pico cell during handover procedure. Time domain interference management is deemed necessary for pico cell with range extension, and realized by introducing Almost Blank Subframes (ABS) in which the interference from an aggressor cell (e.g., a macro cell or a Femto cell) can be mitigated.
Over the air interface, handover procedure mainly consists of measurement and random access operations. Restricting measurement only on ABS is already supported for handover to be performed in pico cell’s extended range. Handover failure due to random access problem is also to be investigated [4] as “After receiving the HO command, UE initiates RACH procedure to Pico cell, and expects to receive the DL RACH response message e.g., Message 2 from the pico cell, During that instant if the Pico downlink SINR is less than the threshold Qout (-8 dB) the Pico RLF (DL PDCCH failure) occurs. As a result, the UE cannot receive the DL RACH response messages after the receiving window is expired; hence we consider an HO failure occurred.”
 
In current random access procedure, when a UE sends a random access preamble in the Nth subframe, it shall monitor the PDCCH for Random Access Response(s) in the RA Response window which starts at the subframe N+3 and has length ra-ResponseWindowSize subframes. If the UE cannot receive the RAR message within RA Response window, then it considers this random access attempt fails.

If there is strong interference from an aggressor cell when a victim cell sends a RAR message, UE may have problem receiving RAR message, which results in an elevated level of random access failure. During handover, this will lead to an increase in handover failure rate in the extended range of a pico cell, as showed in the below figure 1. The impact of aggressor cell’s interference can be mitigated on the victim UE’s random access, if the victim cell chooses to send RAR message in the aggressor cell’s ABS. This requires ra-ResponseWindowSize to be configured appropriately in the victim cell so that some ABS would fall within the RA Response window. As the random access performance improves in the extended range of a pico cell, the handover failure rate will decrease at the same time when the Ping-Pong problem is being addressed. Sending RAR messages only in ABS of RA Response window, however, limits the resources the victim cell can use to handle random access, and leads to the reduction of random access capacity in the victim cell. Similarly to how the capacity impact is mitigated for the DL transmission, the impact on the random access capacity can be alleviated by possibly sending RAR messages also in non-ABS for those UE not in the victim cell’s extended range. That is, the ABS in RA Response window is reserved for those UE which are in the extended range, and severely impacted by the interference from the aggressor cell.
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An eNB may infer the need of sending RAR message in ABS from UE’s configuration of restricted resource for measurements. In many cases, measurement configuration of a UE is, however, not available or up-to-date at eNB when random access is invoked. It may be better then if a UE can indicate to eNB the need of restricted resource when it initiates random access. For example, this may be achieved if some specific frequency, specific subframe, or special dedicated preamble is used for random access when UE is in the extended range of a pico cell. This way, the victim cell would be able to identify that this is a victim UE’s random access request, and to decide that it should send RAR messages in ABS to avoid the interference from the aggressor cell.

As random access is an important component of handover, the improvement on random access in the extended range of a pico cell can lead to the reduction of the handover failure rate without exacerbating the Ping-Pong problem. Therefore, random access issues should be considered together with other works (e.g., the configuration of handover threshold and TTT) for handover in co-channel HetNet.
Proposal 1: Random access issues should be considered together with other works (e.g., the configuration of handover threshold and TTT) for handover in co-channel HetNet.
As simulation efforts are still progressing at this late stage of R10 to evaluate handover performance in co-channel HetNet, it is proposed to leave the consideration of specification works for handover enhancement to later release.
Proposal 2: The consideration of specification works on handover enhancement for HetNet is left to later Release.
3 Conclusion
This contribution analyses the random access issues when handover is performed in co-channel HetNet. As the random access performance improves in the extended range of a pico cell, the handover failure rate will decrease at the same time when the Ping-Pong problem is being addressed.
Proposal 1: Random access issues should be considered together with other works (e.g., the configuration of handover threshold and TTT) for handover in co-channel HetNet.
As there is very limited time left for R10, it is proposed to continue in later release the possible specification works for handover enhancement in co-channel HetNet.
Proposal 2: The consideration of specification works on handover enhancement for HetNet is left to later Release.
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Fig 1. HO failure rate for mobility from macro to pico
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� Similar random access problems can also occur when UE is recovering radio link failure or uplink synchronization in RRC_CONNECTED state.
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