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1
Introduction
Severe ICI impact is one of the main concerns in Heterogeneous networks (Hetnet). Currently, most of the discussions on ICIC techniques focus on operations in the network side, such as coordinated beamforming. However, in Hetnet, there are many scenarios where backhaul is not sufficient or not available. Then backhaul based eNB side coordination may have only limited usage. In this sense, UE side ICI cancellation seems to seek more possibility in Hetnet because it does not depend on backhaul. Therefore UE side ICI cancellation is discussed in this contribution.
2 
Possibility of UE side ICI cancellation 
· UE side ICI cancellation
If backhaul is available, possible ICI suppression techniques mainly refered is CoMP. However, considering at least 10ms delay of X2 interface, it needs further careful study whether CoMP can still fit well for bursty traffic scenarios such as hot zone. If backhaul is not available, Over-The-Air (OTA) coordination [1, 2] in which UE relays coordination information between eNBs is an option. Since OTA ICI suppression depends on the coordination through high layer (RRC) signaling, coordination delay is still a problem for bursty traffic. The other concern of OTA ICI suppression is that it is unclear right now if UE can relay coordination message to CSG cell.
　
UE side ICI cancellation includes advanced detection structure, such as interference rejection combining via receiver beamforming if interference covariance matrix is available for UE. These techniques are generally UE implementation issues, except the aspects which enable UE to obtain ICI information. Although blind detection might be possible as an alternative, performance loss due to the lack of interference information and the increased complexity from more complicated algorithms are the main concern. Then good estimation for the interfering channel is necessary for UE side ICI cancellation.
From CRS or CSI-RS of neighbor cells, UE can roughly estimate the level of the interference. However, there are two problems here: 1) It is hard for UE to know the existence of interfered PDSCH in the neighbor since it is UE specific; 2). If interference estimation is based on the cell specific RS, there will be bias in estimation results since PDSCH could be transmitted with non-codebook based precoding in LTE-A network. In these senses, the inter-cell orthogonal DM-RS [3~5] can benefit UE side ICI cancellation. So designing inter-cell orthogonal DM-RS could be considered for Hetnet for which ICI suppression via coordination among cells are difficult.
In [3], the so called “CB with very limited coordination” is one example of the technique mentioned above, where there is no coordination between eNBs to steer the beam, the ICI suppression depends on UE side processing in case that inter-cell orthogonal DM-RS exists.
In case of UE side ICI cancellation available, there may have a potential mismatch between actual PDSCH quality and CQI reporting because part of ICI is removed from PDSCH while CSI-RS still suffers from interference of neighbor cells. Potential solution could be joint consideration of DM-RS and CSI-RS for CQI reporting, which may be an UE implementation issue; an alternative could be joint considerations of inter-cell CSI-RS and inter-cell DM-RS design. For both options, further investigation is necessary.
· Inter-cell orthogonal DM-RS
In [4], the design of inter-cell orthogonal DM-RS was discussed and partial cell frequency shift was proposed. However, with the conclusion of the DM-RS patterns for up to 8 layers, any TDM or FDM multiplexing seems not possible if alignment with the current DM-RS pattern is concerned. Then only CDM based method could be considered [6]. When CDM based inter-cell orthogonal CRS was discussed, timing estimation error due to the phase shift of the orthogonal sequence was recognized [7]. On the other hand, if it is used only for DM-RS, the operation occurs only when UE is in RRC_CONNECTED mode. Therefore, the timing estimation error is not an issue.
3
Conclusion
We discuss possibility of UE side ICI cancellation in Hetnet. We suggest:

1. Designing inter-cell orthogonal DM-RS should be considered with the possibility of UE side ICI cancellation in Hetnet;
2. CDM based inter-cell DM-RS is the further study direction.
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