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1. Introduction
RAN1 is working on the study item of TDD interference management and traffic adaptation [1]. In this contribution, interference coordination issues to be considered in designing TDD UL-DL reconfiguration methods were discussed.

2. Interference coordination
As changing UL-DL configuration makes new inter-cell interference scenarios such as eNB-to-eNB interference and UE-to-UE interference, it is necessary to have proper interference coordination methods. LTE system already has a couple of interference coordination methods and still developing more enhanced techniques in CoMP and feICIC WIs, the studies and specification solutions provided by the related WIs can be the baseline in this issue. The interference coordination can be done in several resource domains such as transmit power, time/frequency resource, and transmit/receive antenna.
One way of interference coordination is to adjust the transmit power such that the inter-cell interference can be kept at a tolerable level in the neighboring cells. This coordination seems important in mitigating eNB-to-eNB interference as observed in [2] because high eNB transmit power can be seen as very strong interference in receiving UE’s low power signal in the neighboring cells. Some backhaul signaling exchange is needed in order to adjust the eNB transmit power at a suitable level in the subframes that are used for UL reception in the neighboring cells. In addition, the UE’s UL transmit power can be enhanced in consideration of dynamic UL-DL reconfigurations in order to overcome the inter-cell interference increased by DL transmissions from the neighboring eNBs.
Another way is to coordinate the usage of each time/frequency resource in order to avoid serious interference. For example, if an eNB can inform the neighboring cell of the set of subframes in which it intends to change the communication direction (e.g., from UL to DL), the neighboring cells can utilize this information to avoid UL transmissions vulnerable to the interference from that eNB. Such resource coordination is quite aligned with the basic principle of LTE interference coordination where an eNB, which is a potential aggressor, informs the neighboring cells of the set of frequency (via RNTP, HII) and time (via ABS information) resources that will be used with high or low transmit power. In order to aid the eNB’s coordination, the current LTE system supports feeding back some interference information on the frequency (via IOI) and time (via ABS status) resources. So, the inter-cell time/frequency resource coordination for TDD UL-DL reconfiguration can be established on top of the current LTE interference coordination mechanism.
The other domain on which the inter-cell interference can be coordinated is the space domain described by the channel property between the transmit and receive antennas. A number of coordination methods are studied in CoMP WI, and coordinated scheduling and coordinated beamforming (CS/CB) seems to be a good candidate for eNB-to-eNB interference handling because the objective of this interference coordination is not to reinforce the received signal strength as in joint transmission but to reduce the amount of the inter-cell interference leaking into the signal space along which the desired signal arrives at the receiver. The eNB-to-eNB interference case is in a good condition for this space-domain coordination because much less mobility can be assumed between the two neighboring cells. Some backhaul signaling exchange is needed for a proper coordination in determining the transmit beam direction. 
Basically, enhanced mechanisms for inter-cell interference measurement and interference information feedback are required, in order that the above mentioned interference coordination methods could be executed efficiently. Based on these mechanisms, the specific cell could get the information of neighboring cells (i.e., aggressor cells) which give relatively high interference. By using this information, the specific cell would be able to perform the predetermined interference coordination efficiently.
3. Summary
This contribution provided some high level discussions about the interference coordination issues that need to be considered in TDD UL-DL resource reconfiguration. As changing UL-DL configuration makes new inter-cell interference scenarios such as eNB-to-eNB interference and UE-to-UE interference, it is needed to develop proper mechanisms for interference measurement and interference information feedback. And LTE system already has a couple of interference coordination methods and still developing more enhanced techniques in CoMP and feICIC WIs, the studies and specification solutions provided by the related WIs can be the baseline in this issue.
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