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1. Introduction

At the RAN1#66bis meeting, the followings were agreed uppn.

· Bias values beyond 6 dB can provide performance gains for some macro/pico deployments in interference limited scenarios with techniques that mitigate CRS interference
· Optimum bias value varies depending on the evaluation scenario
· Further RAN1 work (evaluations and design/solutions) is to be done for
· 6 through 12 dB bias

· Zero and reduced power ABS

· Receiver-based solutions 

· PDSCH muting as described in R1-113573
· Relation with PDCCH is studied.
· Impact on overhead should be studied.
This contribution describes our views on the identified techniques for FeICIC.
2. Identified Techniques 
2.1. Reduced Power ABS 
Implementation of a reduced power ABS was proposed to reduce the throughput degradation caused by “stopping transmission” of resources in a macrocell [1]. As a result, it was said in [1] that only medium cell range expansion (CRE) bias is required.
By setting the transmission power reduction to the CRE offset value, the geometry of UEs offloaded to the picocells with CRE remains at the same level as that without CRE in terms of the resources for the reduced power ABS. By scheduling the PDSCH of the offloaded UEs and common channels in the reduced power ABS, the reception quality of these channels is maintained. Therefore, an offloading gain is obtained by this setting at the sacrifice of reduced throughput due to the reduction in the transmission power of the macrocells. However, the gain compared to the zero power ABS needs to be assessed before making a decision. The optimum ratio of ABS for the reduced power ABS might be different from that for the zero power ABS. Therefore, we need to optimize the ABS ratio for each scheme in order to have a fair performance comparison.
2.2. PDSCH Muting 

PDSCH muting is the same technique applied to improve the channel estimation of the CSI-RS for cell-edge UEs [2]. By explicitly signaling the muting locations, the CRS interference is effectively removed. Furthermore, if code block segmentation is applied, the CRS interference causes degradation in a specific code block, which causes different code blocks to have different quality levels. The PDSCH muting can effectively reduce this by applying rate matching. 

However, as pointed out in [3], the configuration information must be signaled via dedicated RRC signaling to the UE, which makes the timing ambiguous. Furthermore, the dominant macrocell differs from UE to UE according to the location.
2.3. Receiver-Based Solution 

There are two types of receiver-based solutions. The first is CRS interference cancelation, and the second is receiver-side muting [4]. In both schemes, the UEs are required to detect interfering cells. If the dominant source of interference is identified, the receiver cancels the CRS (possibly other common channels) or puncturing, i.e., zero likelihood ratio is used for decoding.
All these procedures are performed on the receiver side. There is no timing ambiguity issue. Furthermore, UEs can find and effectively cancel the dominant interfering cells by themselves. Therefore, the dominant interference is effectively cancelled.
However, even after the CRS cancelation is performed, residual interference exists due to channel estimation error or misdetection of the interfering cells. Furthermore, different quality levels exist when code block segmentation is performed for both methods.  
3. Discussion

Among these methods, the reduced power ABS with medium CRE offset seems to be the most beneficial, if the performance gain is verified only employing the medium CRE offset value, which incurs slight performance degradation due to CRS interference.
If not, we prefer to employ a receiver-based solution. This is because dealing with the timing ambiguity issues and detecting the dominant interfering cell on the transmitter side is difficult. Even if it is possible, it requires frequency reconfiguration of the muting positions.  Although imperfect channel estimation may degrade the performance, the influence from the receiver-side muting is slight. Therefore, the degradation from the PDSCH muting seems to be the code block segmentation, which is not very significant. Between these two receiver-based solutions, our view is that it leaves the implementation issues only defining the test conditions.
4. Conclusion

This contribution described our views on reduced power ABS, receiver-based solution, and PDSCH muting for FeICIC.
· If the performance gain of the reduced power ABS with medium CRE offset, which incurs slight performance degradation due to CRS interference, is identified, the reduced power ABS is preferred.
· If not, a receiver-based solution is preferred. For the two solutions, our view is that it leaves the implementation issues only defining the test conditions
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