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1. Introduction

TR36.828 listed several interference mitigation schemes including CCIM (Cell Clustering Interference Mitigation), SDIM (Scheduling Dependant Interference Mitigation), ISIM (Interference Suppressing Interference Mitigation) and IM based on ICIC. In this contribution, we will try to more deeply discuss their functions and limitation or constraints as well. 
2. Feedback schemes in the evaluation
2.1. CCIM
CCIM makes several cells into one cluster based on some principle like coupling path loss. All cells in one cluster should configure same direction, uplink or downlink, in all subframes or a subset of subframes. Its traffic adaptation is reflected by different TDD UL/DL configuration among different cell clusters. 
One potential shortcoming of CCIM is that it is unable to configure UL/DL in one cell independently. Each cell’s configuration has to consider other cells situation while the traffic fluctuation maybe different among cells of one cluster. Therefore CCIM would be a compromise of all cluster cells, which usually is not the ideal configuration for each cell from the point of traffic adaptation. Such a compromise would result in throughput decrease for one cluster cell, comparing with the throughput achieved by flexible configuration based on traffic adaptation. If there are other schemes available to meet requirement of traffic adaptation of each cell, then CCIM should be considered as a complementary scheme.

Observation1: CCIM is a compromise of all cluster cells’ UL/DL configuration and possibly can’t fully meet each cell’s requirement of traffic adaptation.
2.2. IM based on ICIC
Another scheme is utilizing legacy ICIC method. Available ICIC techniques consist of several versions named ICIC,eICIC and FeICIC, realized in R8/9, R10 and R11 respectively. FeICIC and eICIC configure ABS subframes to mitigate interference, while ICIC is for frequency domain interference mitigation. 

For eIMTA, it is easy to think of ABS to eliminate or mitigate the interference originated from unaligned UL/DL subframe configuration. However, there are potential difference between scenarios of eIMTA and Hetnet ICIC， which could affect how to apply ABS scheme and/or whether to adjust it for eIMTA.

The ABS scheme is suitable for scenarios only in downlink direction for interference related cells. The interfering cell configures ABS, on which there is no scheduled downlink traffic data or scheduled traffic data with reduced power. Then in ABS time slot, UEs in the interfered cell receive less interference from the interfering cell. But for eIMTA, two cells configured with different UL/DL configuration means unaligned transmission direction. The downlink of one cell would severely impact the other cell which is receiving. To utilize ICIC, the cell sending downlink data should configure some ABS subframes and then coordinate related information to the cell receiving uplink data. Doing so can mitigate the eNB-to-eNB interference due to unaligned DL/UL configuration, but possibly without improvement for UE-to-UE interference. This is because those UEs in the cell configured ABS would still try to decode downlink signals and channels when those UEs in the cell non-configured ABS are sending uplink. Based on previous RAN4 and RAN1 evaluations, maybe the eNB-to-eNB interference seems more critical, and then above scheme is still acceptable. If the UE-to-UE interference also has to be taken into account, then above scheme should be improved. Possible methods include prioritizing the eICIC than FeICIC because there is no UEs scheduled in eICIC ABS and there is UEs schedule in FeICIC ABS with reduced power. At the same time, other interference suppression can be considered as well. For example advanced receiver can still decode successfully in interference environment, similar measures are already adopted such as the PBCH/PSS/SSS/CRS interference suppression in FeICIC.
Observation 2：Legacy ICIC can only mitigate the eNB-to-eNB interference.
Proposal 1：More measures should be considered to mitigate the UE-to-UE interference as complementary to ICIC scheme. Potential measures include the interference suppression based on PBCH/PSS/SSS/CRE interference suppression in FeICIC. 

Besides CCIM and IM based on ICIC, other schemes like SDIM and ISIM are more dependant on implementation. Based on coordination among cells, SDIM can schedule and configure radio frequency, time and power resources. Space domain measures such as CoMP coordination also should be considered. 
It is possible to combine several schemes together to deploy at the same time. For example, CCIM eliminate interference among cells in one cluster, IM based on ICIC can mitigate the eNB-to-eNB interference among cluster cells, SDIM and ISIM are basically not limited in any cells no matter inside or outside of cluster, and ISIM is also applicable to UEs. But a careful investigation is necessary to study if potential conflicts will constrain or prohibit above combination.
Proposal 2: it is necessary to study if there are potential constrains to combine several schemes deployed together.

3. Conclusions
In this contribution, we discussed each IM scheme focused on possible constrains and then analyzed their combination. CCIM constrains all cells in one cluster have to configured same UL/DL configuration no matter what situation of each cell’s traffic fluctuation;  the ICIC scheme may only ideal for eNB-to-eNB interference. We also suggest studying if there would be potential conflicts if several schemes were deployed together. 
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