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1. Introduction 
Cell range expansion is used for a larger offloading percentage to obtain better system throughput, and to mitigate the UL-DL imbalance [1]. However, the DL interference from macro cell to the LPN UE increases when applying larger CIO values.

In RAN1#72 meeting [2], one way forward was agreed that for the interference mitigation with range extension some research should focus on the use of advanced IC receivers at the UE. The benefits, possible issues and considerations regarding the use of advanced IC receivers at the UE in Hetnets are discussed in this paper.
2. Advanced IC receiver in CRE scenarios
The advanced IC capable UE can mitigate the inter-cell interference by reconstructing and cancelling the interference signal. Therefore, the advanced IC capable UE can have better performance in a much strong interference environment than the UE without advanced IC receiver.

This capability is beneficial for the Hetnet CRE technique in order to maximize the overall system gain. If the network has knowledge of a UE supporting the advanced IC receiver, then the network can assign a much higher priority/CIO value for this UE to be offloaded to the LPN. This means the IC capable UEs in a wider area could be offloaded to the LPN to obtain more LPN scheduling gains.

As shown in [3], when the CRE technique is applied, about 50% ~ 60% of the LPN UEs have low geometry which is less than 0dB. Considering a larger CIO could be applied to the IC capable UE, having more IC capable UEs will further increase the percentage of low geometry UEs in the LPN. Thus it is meaningful to improve the performance of low geometry LPN UEs by using IC receivers.
3. IC assisting information and signaling
It has been discussed to indicate some information from the network to the UE in order to assist the advanced IC operation [4]. Next we first discuss which information can be used for advanced IC operation and the signaling..
3.1 IC assisting information
As well known pre-decoding or post-decoding IC can be applied. In the pre-decoding IC, the UE can reconstruct the interference signal based on the modulation type and the used codes of the interference signal. With respect to the post-decoding IC, besides the modulation type and code information, the code rate/TB size is also needed to get the decoding gain in the IC operation. 
For the post-decoding IC, one concern is that the TBS for the interference HS-PDSCHs is determined based on the CQI of the scheduled Macro UE. However the IC operation is on the LPN IC UE side which is scheduled at the same time. This means the TBS of the interference signal may not match with the actual interference signal quality on the IC UE, and this can make it difficult to obtain the decoding gain in the IC operation in some cases. For example, if a large TB is scheduled by the Macro NodeB to a middle or high geometry macro UE, for the IC LPN UE the quality of the interference signal may be too low to obtain the decoding gain in the IC operation.
Since it might be difficult to obtain the additional gain of post-decoding IC compared with pre-decoding IC, and additional processing complexity is added by the post-decoding IC, we propose to consider that TBS information of the interference HS-PDSCHs is not indicated to the LPN UE for assisting the advanced IC. This should reduce the additional signaling to send such information and reduce the processing overhead introduced to support IC capabilities. Therefore, the IC assisting information can be the combination of the modulation type and code set.
3.2 IC assisting signaling
UE can perform IC by using some information regarding the interfering signal by the network, or by using blind detection for the modulation type and code set. The relative loss for the blind TF detection based IC can be small compared with the case that the TF based is known. Therefore, the performance gain of network signalling for the IC assisting information could be limited. From a signalling overhead perspective, it would be preferable to reduce the amount of signalling when possible and therefore we should consider to avoid frequent physical layer signalling for the IC assisting information indication unless a significant performance gain relative to the blind detection based IC can be achieved. Some semi-static method through RRC signalling, can also be considered.
4. Conclusions
The capability of advanced IC receiver at the UE can be beneficial for large CRE scenarios. The application of the advanced IC UE will further increase the percentage of low geometry UEs in the LPN UEs so it is important to improve the performance of low geometry LPN UEs with advanced IC capability.
In this paper, we have given some discussions on the IC assisting information and signaling. Performance improvement, receiver complexity and signaling overhead should be considered in the design of IC capability assisted by the network. Frequent physical layer signalling for the IC assisting information indication should be avoided unless a significant performance gain can be achieved. Some semi-static method through RRC signalling can also be considered..
Proposal 1: Consider further investigation of IC capability at the UE in Hetnet studies.
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