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1  Introduction

For the type I relay node discussed in detail in the previous conferences, we have designed the control channel, the resource allocation, the timing, the DMRS pattern, the interleaving mode, the search space design, the HARQ for the TDD configuration and the FDD configuration, and etc. We have designed the R-PDCCH to transmit control information from the DeNB to the relay node, we also have designed carefully that the relay node’s transmission and reception, so that the relay node will not transmit and receive messages at the same time to avoid interference, however, another problem we have not pay enough attention is that the interferences between the UE and the RN. In the next section, we will address the problem of various interference in detail.
2  Discussion

2.1  Interference between the RN and the eNB
Although we have designed subframe allocation of the Un link and the Uu link to avoid interference among the DeNB, the RN and the RN’s UE, whether by TDD or by FDD, however, there still may be interference from the DeNB’s UE to the RN’s UE. If the DeNB’s UE is at the cell edge, it will transmit with a relatively large power to get a satisfied experience at the DeNB. The type I RN is always at the edge of the cell to extend the coverage, and the UE belonging to the RN will transmit with a relatively smaller power for the reason that the distance from the RN’UE to the RN is always nearer than that from the DeNB’s UE to the DeNB. Consequently, there will be interference from the DeNB’s UE to the RN’s UE. Although the UE at the cell edge is most probability covered by the RN not the DeNB, but the configuration of the UE belonging is semi-statically by higher layer and there are always some UEs hand overed to the present cell, so the UE belonging configuration may not be able to reflect the situation in a real-time way. So we think this interference problem need to be taken into account. And a kind of solution is by adopting the muting or power setting method, which has been widely used in the eICIC part. Generally, it is a sort of scheduling, can be implemented at the DeNB’s side. In other word, the DeNB should carefully schedule the power resources of the RN’s UE and the DeNB’s UE to avoid interference. Another point need to note is that this interference is of two-side, which means that not only the RN’s UE interfered by the DeNB’s UE, but also the RN’s UE will interference the DeNB’s UE. So here comes our proposal:
Proposal 1: At the cell edge, the interference between the RN’s UE and the DeNB’s UE should be carefully solved by power scheduling.
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Figure 1 Interference between the RN and the eNB
2.2  Interference between different cells
Interference between different cells is always a problem since the introduction of the cellular wireless network, with the additional introduction of RN, the interference problem becomes more sophisticated. The previous interference is between two adjacent cells, however, at this time not only the eNB but also the RN involved to the interference problem. There may be interference from eNB1 UE to eNB2 UE, eNB1 UE to RN2 UE, RN1 UE to eNB2 UE, RN1 UE to RN2 UE, and vice versa, as shown in Figure 2.
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Figure 2 Interference between different cells
The interferences between different cells are more complicated, and it is necessary to adopt cooperation of the two adjacent cells to solve the interference problem. Some techniques such as the scheduling and the joint processing of the CoMP can be made full use of, with details need further study.
Proposal 2: Advanced techniques can be adopted to solve the inter-cell interference, with details need further study.
3  Conclusion

In this contribution, we analyzed the interference between the RN and the eNB, the interference between adjacent cells, and our proposals are:
Proposal 1: At the cell edge, the interference between the RN’s UE and the DeNB’s UE should be carefully solved by power scheduling.
Proposal 2: Advanced techniques can be adopted to solve the inter-cell interference, with details need further study.
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