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1 Introduction
Interference mitigation schemes are supposed to improve eIMTA performance or support eIMTA deployment. There have been some discussions on different schemes of interference mitigation but without conclusion reached. In this contribution, we present out views on each scheme and give our proposals.
2 Interference mitigation scheme
Interference of eIMTA comes from the difference TDD UL/DL configuration. Typical eIMTA deployments include hetnet scenario of macro-pico/femto and scenario of small cells without macro coverage. Based on some factors such as traffic load, interference, network environments, one cell dynamically adjust its TDD UL/DL configuration. Because usually small cells traffic load are more fluctuated, therefore the dynamic configuration only used in small cells. 

Although normally only small cells have the requirement to dynamically update its configuration, interfered cell is not only limited among small cells. From the interference direction, the interference can be divided into 2 groups, DL-to-UL(eNB to eNB) and UL-to-DL(UEs to UEs). The DL-to-UL usually shows more severe interference.
Another point is eIMTA shows bigger performance gains when low-to-medium traffic loads. 
2.1 CCIM

CCIM(Cell Cluster Interference Mitigation) is trying to cluster the cells based on certain criteria such as coupling loss between cells, etc. All cells in the same cluster have the same UL/DL configuration, and hence there is no DL/UL interference among cells in the same cluster. In this case, the clustering criteria should ensure that interference between different clusters is acceptable.

Obviously there should be some coordination mechanisms in the cluster to achieve the harmonized UL/DL configuration. However, it usually implies this final configuration may not be the optimal one for the individual cell of this cluster. From this point of view, CCIM is not flexible enough.
Another concern is whether the clustering makes any sense to macro cells or not. As we know, macro cells usually undertake coverage task and keep stable traffic load, so normally it is not feasible to dynamically adjust its DL/UL configuration, which has been agreed in the technical report [1]. However for a small cell in the cluster, its configuration should be dynamic modified to adapt the traffic. So there is no strong reason to include macro cells into this cluster. In this case, CCIM is only able to mitigate interference among small cells. However, as pointed out before, interference is existed not only in small cells but also macro cells. Therefore, other schemes other than CCIM should be considered to cope with possible interference between macro and small cells.
Observation 1: CCIM is only able to mitigate interference among small cells. For interference between macro and pico/femto, other schemes should be considered.
2.2 SDIM
Based on coordination among cells, SDIM(Schedule Dependant Interference Mitigation) can schedule and configure radio frequency, time and power resources. Because eIMTA usually is deployed in low-to-medium load case, more time and frequency resources are available for schedule. Furthermore SDIM based on time/frequency is essentially a scheme implementation related, so it should be preferred. To schedule more effectively and efficiently, eNB should distinguish the interference between DL-to-UL（eNB-to-eNB）or UL-to-UL(UEs-to-eNB). So eNB should enhance its interference measurement and identification.
Proposal 1: SDIM based on time and frequency should be considered in eIMTA scenarios. Interfered eNB should enhance to have the ability to distinguish interference between DL-to-UL（between eNBs）and UL-to-UL(UEs-to-eNB).

Another resource for schedule is power. To mitigate interference, the interfering eNB can decrease its downlink power and UEs in interfered cell can increase their uplink power. Downlink power affects cell coverage change. Usually macro cell will cover a wide area, and its downlink power should be carefully configured. So we do not suggest decrease macro cell power, even the macro cell is interfering other cells. For increasing uplink power, it may increase UE-to-UE interference or result other interference. Usually increasing power only improves target receiving performance, but damage all other non-target user performance. We suggest further evaluation is needed for the UE increasing uplink power for interference mitigation.
Proposal 2: Decreasing eNB downlink power should be considered only for small cells. And UE uplink power control in interfered cell should be further evaluated.

2.3 IM based on eICIC/FeICIC
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, which is also as known as time domain ICIC (TD-ICIC), while ICIC is for frequency domain interference mitigation, a. k. a. FD-ICIC. 

For eIMTA, it is easy to think of ABS to eliminate or mitigate the interference originated from unaligned UL/DL subframe configuration. However, there is potential difference between scenarios of eIMTA and TD-ICIC in HetNet, which could affect the mechanism to apply ABS and/or enhance it for adapting 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 any 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 ABS than LP-ABS because there is no UEs scheduled in ABS and there is UEs schedule in LP-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.

Proposal 3：More mechanisms should be considered to assist mitigating the UE-to-UE interference as complementary to ICIC scheme. Potential ones may include the interference suppression based on PBCH/PSS/SSS/CRS interference suppression in FeICIC.

eICIC/FeICIC is essentially a semi-static scheme, and its ABS period is based on different TDD UL/DL configuration, usually in an order of a few tens of ms.  Although the supported adaptation time scale has not been decided, we should keep this in mind.

2.4 ISIM
ISIM(Interference Suppression Interference Mitigation) is basically an implementation scheme to combat the eNB-to-eNB interference and has little impact on specification. It also not collides with other schemes, and therefore to be preferred. Althrough ISIM scheme usually means advanced technique such as MMSE-IRC receiver,different from the implementation at UE side that is sensitive to complexity, eNB has more freedom in employing advanced techniques. Therefore ISIM is more preferred as an eNB implementation. 

Proposal 4: ISIM, such as MMSE-IRC receiver, should be considered in eNB side in any eIMTA scenarios to combat the eNB-to-eNB interference.

3 Conclusions
Observation 1: CCIM is only able to mitigate interference among small cells. For interference between macro and pico/femto, other schemes should be considered.

Proposal 1: SDIM based on time and frequency should be considered in eIMTA scenarios. Interfered eNB should enhance to have the ability to distinguish interference between DL-to-UL（between eNBs）and UL-to-UL(UEs-to-eNB).

Proposal 2: Decreasing eNB downlink power should be considered only for small cells. And UE uplink power control in interfered cell should be further evaluated.
Proposal 3：More mechanisms should be considered to assist mitigating the UE-to-UE interference as complementary to ICIC scheme. Potential ones may include the interference suppression based on PBCH/PSS/SSS/CRS interference suppression in FeICIC.

Proposal 4: ISIM, such as MMSE-IRC receiver, should be considered in eNB side in any eIMTA scenarios to combat the eNB-to-eNB interference.
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