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1 Introduction 

In RAN1#74, following the discussion of interference mitigation mechanism and the corresponding backhaul signaling support, the agreement was reached as follows:
Agreement:

· Following information exchange is supported on the  backhaul to enable interference mitigation in TDD eIMTA

· Subframe or subframe-set dependent OI is supported, where  OI captures at least the total interference 

· FFS if OI also captures information about a specific  type of interference, e.g. eNB to eNB interference

· FFS for subframe dependent HII/RNTP

· Information about a cell’s intended UL-DL configuration, in addition to the existing information about the cell’s SIB-1 UL-DL configuration

· Details to be decided in RAN1#74bis
In this contribution, we provide our views on the open issues.
2 Discussion
The main purpose of backhaul signaling exchange is to facilitate interference coordination and mitigation. One of the promising mechanisms for interference mitigation is based on cell clustering, also called CCIM. It coordinates (or aligns) the UL-DL configurations of multiple cells that generate strong interference to each other. In reality, it can be difficult to force multiple cells to use the same configuration unless there is a central controller that collects the information from multiple cells and makes a centralized decision. A more practical and distributed approach is to allow signaling to be exchanged between cells, but without forcing a cell into a particular configuration. In other words, each cell makes its own decision based on the information from other cells.

The most important information that a cell needs is the main source of interference for itself, and the extent of interference it causes to other cells. For UL, the main interference would come from DL transmissions in other cells in which the subframe direction is different.

· It has been agreed that X2 signaling will include a cell’s intended UL-DL configuration, in addition to the existing SIB1 configuration. This provides the target cell the information on the intended direction of each subframe. Therefore the target cell would be able to know in which subframes the neighboring cells would have a different direction than its own, thus possibly causing large interference.

· For DL-to-UL interference, the extent of interference would heavily depend on the path loss between two cells. For the purpose of predicting the amount of interference, the large scale path loss would be sufficient, and reciprocity holds for the path loss between two cells. Therefore a cell would be able to estimate the interference from the DL of other cells, as well as predict how much interference it is causing to other cells.

Combining these two factors together, the cell can have a good understanding of the interference situations. With the agreed subframe or subframe-set dependent OI that captures the total interference, the target cell after receiving the OI can infer whether it is causing the overload of the source cell in a particular subframe or subframe-set. Therefore, there is no need for the OI to capture a particular type of interference, such as eNB to eNB interference. Moreover, it is not necessary to have subframe or subframe-set dependent HII.

Proposal 1: The subframe or subframe-set dependent OI should not capture information about a specific type of interference, e.g. eNB to eNB interference.

Proposal 2: Do not introduce subframe or subframe-set dependent HII.

For RNTP, it is not clear what is the benefit of having subframe or subframe-set dependent RNTP. The benefit would need to be justified.
Proposal 3: Do not introduce subframe or subframe-set dependent RNTP.
3 Conclusions
For the remaining details of backhaul signaling support for eIMTA, we have the following proposals:

Proposal 1: The subframe or subframe-set dependent OI should not capture information about a specific type of interference, e.g. eNB to eNB interference.

Proposal 2: Do not introduce subframe or subframe-set dependent HII.

Proposal 3: Do not introduce subframe or subframe-set dependent RNTP.

