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1 Introduction

In RAN #58, it has been agreed the following work item in [1]. The objective of this work item is to enable TDD UL-DL reconfiguration for traffic adaptation in small cells, including:
· Agree on the deployment scenarios for TDD UL-DL reconfigurations

· Aim to support the scenarios that contain at least pico or femto cells from the study item,

· Identify and agree on other scenarios (if any) to be supported; 

· Agree on the supported time scale together with the necessary signaling mechanism(s) for TDD UL-DL reconfiguration and specify the necessary (if any) enhancements for TDD UL-DL reconfiguration with the agreed time scale and signaling mechanism(s), e.g.

· HARQ/scheduling timeline, 

· RLM/RRM measurements, 

· CSI reporting;

· Agree on interference mitigation scheme(s) for systems with TDD UL-DL reconfiguration to ensure coexistence in the agreed deployment scenarios, and specify the necessary (if any) mechanism(s) to enable the agreed interference mitigation scheme(s), e.g.

· E-UTRAN/UE measurements, backhaul coordination, and signaling,

· Power control;

· Backward compatibility shall be maintained and performance (both RRC_CONNECTED and RRC_IDLE) of both legacy UEs and UEs supporting operation in cells with TDD UL-DL reconfiguration based on traffic adaptation shall be considered for the scope of this work item;

· Specify applicable eNB and UE core requirements.
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Figure 1: Illustration of TDD UL-DL interference 
One key characteristic of TDD UL-DL reconfiguration for traffic adaptation is the UL-DL interference and DL-UL interference caused by TDD UL-DL reconfiguration as shown in figure 1.  
In this contribution, interference coordination to be considered in designing TDD UL-DL reconfiguration methods were discussed, including power allocation for DL transmission and power control for UL transmission.
2 Power allocation for DL transmission
One way of interference coordination is to adjust the transmit power of Pico eNB such that the DL-UL inter-cell interference to the neighboring cells can be kept at a tolerable level. This coordination seems important in mitigating eNB-to-eNB interference 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 Pico eNB transmit power at a suitable level in the subframes that are used for UL reception in the neighboring cells. 
For example, a pico eNB can inform the macro eNB of the set of flexible subframes, if macro eNB met the serious interference in these conflict uplink subframes (the uplink subframes at the same location of flexible subframes) compared with other normal UL subframes, the macro eNB can inform the pico eNB the interference status in these conflict subframes and Pico eNB can utilize this information to adjust the transmit power to avoid serious interference to UL reception in macro eNB.
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Figure 2: Power allocation for conflict subframes and normal subframes
Furthermore, due to different transmission power or different interference for PDSCH in conflict downlink subframe compared to normal downlink subframes in the Pico cell, respective CQI feedback is required for PDSCH transmissions. 
Observation 1: Two sets of downlink power allocation and CQI report for pico cell is needed, one for normal downlink subframe, one for conflict downlink subframe. 
3 Power control for UL transmission
In addition, the UE’s UL Power control can be enhanced in consideration of dynamic UL-DL reconfigurations in order to overcome the inter-cell interference imposed by DL transmissions from the neighboring eNBs. 
For example, if a pico cell changes the communication direction (e.g., from DL to UL) of the set of subframes, this pico cell may receive serious interference from downlink subframe of neighboring cells in these conflict uplink subframes compared to normal uplink subframes. In order to overcome this serious interference in conflict uplink subframes, different set of uplink power control should be introduced for the uplink transmission in conflict uplink subframes.
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Figure 3: Power control for conflict subframes and normal subframes 
Observation 2: Two sets of uplink power control for pico cell is needed, one for normal uplink subframe, one for conflict uplink subframe. 
4 Conclusions

In this contribution, power control in flexible subframes for eIMTA is analyzed, two observations are made :
Observation 1: Two sets of downlink power allocation and CQI report for pico cell is needed, one for normal downlink subframe, one for conflict downlink subframe. 
Observation 2: Two sets of uplink power control for pico cell is needed, one for normal uplink subframe, one for conflict uplink subframe. 
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