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1 Introduction

During dynamic traffic adaptation in eIMTA, a UE may experience interference from DL transmissions of neighboring eNBs as well as from UL transmissions of UEs in neighboring eNBs on a subframe-by-subframe basis. To overcome different interference situations, subframe dependent operation is required to schedule UL or DL transmissions in some of flexible subframes and fixed subframes [2]. Subframe dependent operation with dynamic traffic adaptation will cause different interference level between eNBs. Thus, a new X2 signaling would be needed to coordinate interference properly while considering non-ideal backhaul between eNBs. This contribution discusses possible information carried on the X2 signaling in support of inter-eNB coordination for eIMTA.
2 Signaling for inter-eNB coordination
Information for supporting subframe dependent operation
For interference coordination in fixed subframes, the X2 signaling for interference information in Rel-8 ICIC, such as RNTP, OI and/or HII, can be reused. However, in some flexible subframes where DL transmissions can occur in neighboring cells, the eNB can adjust UL transmission power while considering eNB-to-eNB measurements and/or DL power allocation information (e.g. RNTP) from the neighboring cells. To coordinate interference in a flexible subframe, additional UL interference measurements that capture DL interference from other cells would be needed. Based on such measurements, the eNB can provide the neighboring cells recommendations for transmission power adjustment so that severe interference can be avoided. 
In case of DL transmissions in flexible subframes, the dominant interference can be either from DL transmissions or from UL transmissions in a neighboring cell. Concerning DL scheduling based on DL interference and UL interference, subframe set based DL power allocation is also needed for the coordination in some flexible subframes. In addition, the eNB generating dominant interference in a neighboring cell can adjust its UL transmission power upon receiving this information via X2 signaling. Such an adjustment can be assisted by defining X2 signaling which conveys different cell-specific 
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 values for flexible UL subframes using a different UL power control process than fixed UL subframes [2]. 
Without having such subframe dependent signaling, the eNB scheduler can only assume dominant interference based on legacy RNTP, OI, HII from other cell, even if the neighboring eNB is using that flexible subframe in different direction. Then, it may not be possible for the eNB scheduler to maintain accurate link adaptation in those flexible subframes and it needs to consider subframe dependent interference information based on measurements from different sets.
Proposal1: 
· UL/DL subframe dependent signaling for interference coordination can be considered for inter-eNB coordination 
Information for reconfiguration

Once the TDD network configures a TDD UL/DL configuration, the eNB scheduler will signal this to UEs and neighboring cells via SIB1 and X2 signaling, respectively. In addition, if the eNB decides to operate dynamic traffic adaption with reconfiguring TDD UL/DL configuration dynamically, it will transmit the reconfigured TDD UL/DL configuration using a UE-group common DCI format to UEs. However, it is not possible to know the TDD UL/DL configuration of neighboring cells that can change the dominant interference source for both DL and UL. Without having knowledge of explicit or implicit information of the TDD UL-DL configuration from neighboring cells, the eNB cannot properly apply the subframe dependent power control for UE scheduling in each set of flexible UL subframes. 
One possible way of indication is using the explicit signaling of reconfiguration. In addition to SIB1 TDD UL/DL configuration, the eNB can signal information on TDD UL/DL adaptation configuration via X2 interface to neighboring cells. If we assume that the UE-group common DCI can be updated in every radio frame or in multiple of radio frames, it is not possible to exchange this information on non-ideal backhaul with latencies similar to that of L1 signaling. As a possible remedy, the eNB can signal TDD UL/DL configurations on the X2 interface to other eNBs that may not result in adverse interference to neighboring cells. For example, the eNB may signal a TDD UL/DL configuration via X2 interface in which the UL subframes include all the UL subframes of the candidate L1 TDD UL/DL configurations. As a result, adverse interference to neighboring cells could be avoided even if the actual TDD UL/DL configuration changes more frequently than indicated on the X2 interface. Another possible way of indication is for the network implementation to delay the transmission of the UE-group common DCI format informing of the new UL-DL configuration until this information is first exchanged among eNBs. Depending on the backhaul latency, the additional delay can range from a few milliseconds to a few tens of milliseconds. The throughput loss from such an additional latency has been shown to not be significant and it is much smaller than the throughput loss from inaccurate link adaptation. 
Proposal2: 
· Information on the reconfigured TDD UL/DL configuration is signaled via X2 interface in addition to the SIB1 TDD UL/DL configuration.
Information for traffic condition
Typically, the eNB scheduler can decide the TDD UL/DL configuration based on DL/UL traffic load. The eNB will schedule UEs in UL and DL direction based on interference and power allocation information from the neighboring eNBs. Another possible way of coordination is to use centralized coordinator for more intensive interference coordination. In this case, it may be beneficial to exchange DL and UL traffic load from each eNB to the centralized coordinator. The coordinator will keep updating traffic condition from the cells and respond TDD UL-DL configuration and other information such as power control for DL and UL to cells (possibly UL PC parameters and/or DL Tx power for flexible subframes). 
Proposal3: 
· Information on UL/DL traffic conditions should be explicitly signaled together with UL/DL resource information to allow eNBs more accurate coordination between cells
3 Conclusion

This contribution considered the backhaul signaling for inter-eNB coordination in eIMTA. To support subframe dependent measurements and resource coordination for interference mitigation dynamically, we proposed the followings:

 Proposals
· The following X2 signaling can be considered for supporting interference mitigation in eIMTA
· UL subframe dependent signaling for interference coordination
· DL subframe dependent signaling (DL transmission power in flexible subframe) for interference measurements
· Information for the reconfigured TDD UL/DL configuration
· Information for the UL and DL traffic load
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