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1 Introduction
In the study item of LTE TDD eIMTA, due to the application of different TDD configurations in different cells, eNB-eNB and UE-UE interferences are two major types of interference that should be studied. These interference types and mitigation schemes have been studied in both RAN4 and RAN1. 
RAN4 studies focused on co-existence part [1], and full buffer traffic model was used so that significant co-existence challenges can be observed when different TDD configurations are applied in different cells without interference mitigations. And proper interference mitigation schemes can make it feasible to apply different TDD configurations in different cells.
RAN1 studies focused on traffic adaptation performance, and non-full buffer traffic models were used. Interference mitigation schemes provide additional benefits for UL packet throughput compared to traffic adaptation without IM, due to the reduction of eNB-eNB interference [2][3][4].
2 Discussions
During RAN4 and RAN1 studies, mainly two interference mitigation schemes were proposed and evaluated, i.e. interference mitigation based on cell clustering, and interference mitigation based on eNB downlink power control. In this section we discuss these two schemes and their specification impacts.
2.1 Interference mitigation based on cell clustering
In this method, TDD cells in the network are split into multiple cell clusters based on the coupling loss between cells. By setting proper coupling loss thresholds, sufficient isolation is provided between cell clusters so that the cross-link interference may not be severe between clusters. A TDD cell can freely adapt its UL-DL configuration based on traffic conditions when only one cell is contained in the cluster. When a cluster contains multiple cells, scheduler should mitigate the cross-link interference among cells, for example by using the same transmission directions when traffic arrives. Within a cluster, traffic adaptation can be done by selecting suitable TDD configurations based on aggregated traffic conditions in the whole cluster or any optimized scheduling method. Figure 1 shows and example of the cell clustering, in which five TDD cells are split into three isolated clusters. 
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Figure 1 Illustration of cell clustering

In co-channel deployment, coupling loss contains pathloss, penetration loss and antenna gains between eNBs. While in adjacent channel deployment, ACIR should be taken into account in addition. An eNB can obtain the coupling loss to another eNB by measuring its downlink signals with additional knowledge of its Tx power. This is similar as the pathloss estimation currently supported by a UE. eNBs can exchange the measurement reports between each other (e.g. via X2 interface) to enable the cell clustering in a distributed manner. Or alternatively, cell clustering can be done by a centralized node (e.g. OAM) by obtaining the measurement reports from each eNB.
This method is quite generic and applicable for all cell types, including pico and femto cells.
The specification impact to support this interference mitigation scheme can be

· Specify on eNB measurements
· Specify on exchanges of necessity information among cells on network interface
2.2 Interference mitigation based on eNB downlink power control
In this method, the downlink transmission power is reduced in the aggressive cell in a subframe where eNB-eNB interference may happen. The power reduction can be pre-determined values or based on the estimated interference level suffered by the victim cell. This eNB-eNB interference level estimation can be enabled if similar eNB measurement and exchanging approaches as in method 1 can be supported and both co-channel and adjacent channel deployments should be supported.
Since reduction of eNB Tx power will reduce the downlink throughput and coverage, it is not needed for those subframes which is always used as downlink in all cells, e.g. subframe {0,1,5,6}. Since it would result in different Tx powers in different downlink subframes, which may impact the RRM and CSI measurements for UEs.
The application of Tx power control for femto cells is nature since downlink power setting for femto cells has already been supported since Rel-9. However, the applicability for Pico cells can be further study since coverage is expected for pico cells.
The specification impact to support this interference mitigation scheme can be

· Specify on eNB measurements
· Specify on exchanges of necessity information among cells on network interface

· Specify on eNB power control behaviors

· Specify on solutions to Tx power difference for different subframes

3 Conclusions
In this contribution, two interference mitigation schemes for LTE TDD eIMTA are discussed. Potential issues and specification impacts are analyzed. A corresponding text proposal for TR36.828 section 8 is proposed in [6].
4 References
[1]. R1-120922 , LS on the feasibility of applying different UL-DL configurations in multi-cell scenarios,   3GPP RAN WG4
[2]. R1-121529, Performance analysis of DL-UL interference management and traffic adaptation in multi-cell Pico-Pico deployment scenario
Intel Corporation

[3]. R1-121460,  Performance Evaluation for LTE_TDD_eIMTA in Multi-cell Scenario
LG Electronics
[4]. R1-122209, Evaluation on TDD UL/DL reconfiguration with interference mitigation in multi-cell Pico scenario,  CATT
[5]. 3GPP TS36.104
[6]. R1-122065,  Draft TP for TR36.828 section 8, CATT[image: image2.png]









PAGE  
1

