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8
Potential interference mitigation schemes
The interference mitigation schemes provided in this section, though separately described, are not excluded to function jointly. Consideration of using some other interference mitigation schemes that are not listed in this section is also not precluded. 
Interference mitigation for both data and control channels shall be considered. Additional control channel interference mitigation such as HARQ timeline change can be considered with other interference mitigation techniques.
8.1 
Scheme 1: Cell clustering interference mitigation
8.1.1
Description
This interference mitigation (IM) scheme is named Cell Clustering IM (CCIM), which divides the cells into cell clusters according to some metric(s), such as coupling loss, interference level, etc between cells. 

A cell cluster can comprise one or more cells. The active transmissions of all cells in each cell cluster shall be either uplink or downlink in any subframe or a subset of all subframes, so that eNB-to-eNB interference and UE-to-UE interference can be mitigated 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 by selecting the different TDD configurations freely, in order to achieve the benefits of TDD UL-DL reconfiguration based on traffic adaptation. By forming the cell clusters, eNB-to-eNB and UE-to-UE interference between cells in different cell clusters can be controlled. An illustration is shown in Figure 8.1.1. 
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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 possible, where the purpose of the eNB measurements is to estimate the interference level from/to another eNB. In addition, necessary signaling and/or procedures related to the eNB measurements could be supported. For coordination within a cell cluster, further study is required on what needs to be specified as it depends on how coordination is performed. 
8.2 
Scheme 2: Scheduling dependent interference mitigation
8.2.1
Description
This interference mitigation (IM) scheme is named Scheduling Dependent IM (SDIM), where the eNB adjusts the scheduling strategies e.g. link adaptation, resource allocation, transmit power, transmission direction of a subframe, considering e.g. the DL and UL channel quality, the eNB-to-eNB and UE-to-UE interference, traffic load, etc. The adjustment of scheduling strategies can be based on the variation of the observed interference, the estimation of induced interference, inter-cell interference coordination information exchange, and/or cell load. 
8.2.2
Specification impact

For SDIM, eNB measurements need to be possible, where the purpose of the eNB measurements is to estimate the interference level from/to another eNB. In addition, necessary signaling and/or procedures related to the eNB measurements could be supported. Additional UE measurements may also be needed, where the purpose of the UE measurement is to estimate the interference level from another eNB or UE. New signaling to support improved uplink and/or downlink power control or to support inter-cell interference coordination information exchange may be needed. Applying some of the scheduling strategies for interference mitigation, e.g. link adaptation, may not need to be specified.
8.3 
Scheme 3: Interference mitigation based on eICIC/FeICIC schemes
8.3.1
Description
With different TDD UL-DL configurations in different cells, there are potential interferences from eNB-to-eNB and/or UE-to-UE due to the different transmission directions in adjacent cells. For Rel-10/11 eICIC/FeICIC, extensive specification work has been made to cope with the interference conditions caused in the HetNet deployment, where the interference condition is caused by the strong transmit signal from nearby cells. Although the causes of these interference conditions are different, it can be considered to reuse the interference mitigation schemes and procedures from eICIC/FeICIC to TDD UL-DL reconfiguration based on traffic adaptation, e.g., almost blank subframes, restricted RLM/RRM measurements, dual CSI measurement reports, etc..
8.3.2
Specification impact

Additional eNB measurements may need to be possible, where the purpose of the eNB measurements is to estimate the interference level from/to another eNB. In addition, necessary signaling and/or procedures related to the eNB measurements could be supported. Additional UE measurements may also be needed, where the purpose of the UE measurement is to estimate the interference level from another eNB or UE.

8.4 
Scheme 4: Interference suppressing interference mitigation
8.4.1
Description
Interference suppressing interference mitigation (ISIM) may be considered for UL transmission of either Pico or Macro cells. Suppression of one or more of the dominant eNB-to-eNB interfering signals may be possible, e.g. by enhanced receiver such as MMSE-IRC, or by joint transceiver technologies such as interference alignment or interference nulling. 
8.4.2
Specification impact

ISIM is largely implementation dependent, but may benefit from some signaling assistance. For example, collided subframes among pico/macro cells could be exchanged among interfering eNBs to assist in the interference suppression. Necessary signaling and/or procedures related to the eNB interference measurements could be supported.
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