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8
Potential interference mitigation schemes

8.1 
Interference mitigation scheme 1

8.1.1
Description
This interference mitigation (IM) scheme is named Cell Clustering IM (CCIM), which divides the cells into cell clusters according to the coupling loss between the network nodes. A cell cluster comprises the eNBs where the coupling loss between any pair of eNBs in the cell cluster is smaller than a threshold. Consequently, the coupling loss between any eNB in one cell cluster and any eNB in any other cell cluster is larger than the threshold. 

A cell cluster can comprise one or more eNBs. The active transmissions of all cells in each cell cluster shall be either uplink or downlink in any subframe, such that eNB-to-eNB interference and UE-to-UE interference can be eliminated within the cell cluster. Hence, coordination between the multiple cells belonging to the same cell cluster is needed. Transmission directions in cells belonging to different cell clusters can be different in a subframe, in order to achieve the benefits of TDD UL-DL reconfiguration based on traffic adaptation. By forming the cell clusters with proper coupling loss threshold, eNB-to-eNB interference between eNBs in different cell clusters can be controlled. An illustration is shown in Figure 8.1.1.
The coupling loss shall include the large scale properties that determine the eNB-to-eNB interference, e.g. pathloss, penetration loss, antenna gain, ACIR in case of adjacent channel deployment, etc. An eNB can estimate its coupling loss to another eNB by measurements, assuming the transmit power of the measured eNB is known by the measuring eNB. CCIM can also adopt metrics other than the coupling loss to form cell clusters, e.g. measured receive signal power of an eNB.
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Figure 8.1.1: Illustration of cell clustering
8.1.2
Specification impact
CCIM essentially includes two functionalities, i.e. forming cell clusters and coordinating the transmission within each cell cluster. To properly form the cell clusters, eNB measurements need to be specified, where the purpose of the eNB measurements is to estimate the interference level from another eNB. In addition, necessary signaling and/or procedures related to the eNB measurements shall be supported by specification. For coordination within a cell cluster, further study is required on what needs to be specified as it depends on how coordination is performed. For example, if there exists a centralized node which has full control and information of all cells in a cell cluster, then little or even no specification work is required since coordination within the cell cluster can be viewed as implementation. In case such a centralized node does not exist, then some information exchange between the cells in a cell cluster may be beneficial. 
8.2 
Interference mitigation scheme 2

8.2.1
Description
This interference mitigation (IM) scheme is named Power Control IM (PCIM), where the eNB transmit power is reduced such that the eNB-to-eNB interference can be controlled. Note that reducing the eNB transmit power also degrades the cell coverage and DL throughput. Hence, it is preferable to only reduce the eNB transmit power when beneficial. Since PCIM aims to reduce eNB-to-eNB interference, the eNB transmission power does not need to be reduced in subframes #{0, 1, 5, 6}, which are used for DL transmissions in all cells. In addition, if the eNB-to-eNB interference between two eNBs is not significant, then none of the eNBs needs to reduce its transmit power. 
8.2.2
Specification impact

For PCIM, the eNB behavior on DL power setting shall be specified. If PCIM only reduces the transmit power of a subset of eNBs, then specification shall support the mechanisms to identify the set of eNB(s) that needs to reduce the transmit power. For example, eNB measurements similar to CCIM may need to be supported by specification. In addition, if eNB transmit power is reduced in a subset of DL subframes, it impacts RRM measurements and CSI reporting, which is similar to reduced power transmission in almost blank subframe (ABS). Further study is required to identify if any additional specification work beyond those already specified for ABS is needed for PCIM.
--------------- end of text proposal ---------------------------------
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