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1. Introduction
In RAN1#61 meeting, it came to some agreement [1] on the observation of Macro-Femto/Femto-Femto co-channel deployment:
· Dominant interference condition has been shown when Non-CSG/CSG users are in close proximity of Femto; in this case:
· Rel8/9 ICIC techniques are not fully effective in mitigating control channel interference. 

· Enhanced interference management is needed

· Techniques in TR36.921 can be considered where appropriate
Based on this observation, newly designed enhanced interference management for control channel should be defined in R10.
In fact, different candidate solutions [2, 3, 4] for PDCCH interference mitigation have already been proposed, most of which are proposed also in TR.921 and mainly focus on avoiding or mitigating inter-CCH interference, e.g, timing shift, MBSFN and so on. However, considering the synchronization requirement, paging candidate subframe configuration, PBCH, PSS/SSS, and the number of subframes available for interference avoidance in TDD system, most of the solutions seems less effective in TDD systems. 
In this contribution, we give a brief proposal that based on flexible DL/UL configuration between interfering cells and interferer cells, though some inherent interference needs further investigation to justify the validity of this proposal.
2. Potential solution of eICIC for TDD
7 DL/UL configuration is defined in R8 TDD system, which present possibility of different DL/UL configuration in different cells. In the UL subframe, UL transmission may include ACK/NAK/SR/CQI PUCCH transmission, SRS transmission, PUSCH transmission, PRACH transmission, but only dynamic ACK/NAK channel and transmission is implicitly indicated by the CCE index of the DL grant, other UL transmission is either semi-static configured or event triggered, which can be made null by some scheduling/configuration restriction at network side, which means that in some UL subframes, UL transmission can be restricted in very limited resource. Further, in some special scenario, e.g, Hetnet deployment, if network side can mitigate the requirement of ACK/NAK feedback in corresponding UL subframes, the typical inter-eNB interference will become less serious. Specially, if the network can support inter-subframe DL scheduling, some UL subframe can be made completely blank.
With above consideration, we present two example configurations aiming for Macro-Femto and Macro-Pico, respectively based on the interferer analysis in these two deployments. Figure 1a gives out example resource partition between Macro-cell and Femto-cell in the Macro-Femto deployment as shown in Figure 1b, where Macro-cell and Femto-cell are configured with different DL/UL configuration. When Femto cell is coordinated to be 3DL:2UL and subframe 3 is restricted from being scheduled by femto cell, as well as the Femto cell will implement fixed retransmission for DL subframe(s) acknowledged by subframe 3, then the interference from Macro cell will make no negative impact to Femto cell even when Macro cell is configured as 4DL:1UL though typical inter-eNB interference will present. 
Obviously, the interference from Femto UE UL ACK/NAK transmission at the band edge to Macro cell PDCCH is far less serious than interference from CRS only or PDCCH in DL subframe in Femto cell.
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	Figure 1a interference control for Macro UE
	Figure 1b Macro UE in close proximity of Femto cell


Similarly, Figure 2a gives out example resource partition between Macro-cell and Pico-cell in the Macro-Pico deployment when range expansion is done as shown in Figure 2b, where Macro-cell and Pico-cell are configured with different DL/UL configuration. When Pico cell is coordinated to be 3DL:2UL, while Macro cell 1 can be configured as 4DL:1UL and subframe 4 is restricted from being scheduled by Macro cell 1, as well as the Macro cell 1 will implement fixed retransmission for DL subframe(s) acknowledged by subframe 4, then the interference from Macro cell 2 can be ignored even when Macro cell 2 is configured also as 3DL:2UL though typical inter-eNB interference will present. 
Correspondingly, the interference from Macro cell 1 UE UL ACK/NAK transmission at the band edge to Pico cell PDCCH is far less serious than interference from CRS only or PDCCH in DL subframe in Macro cell 1.
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	Figure 2a interference control for Pico UE
	Figure 2b Range expansion of Pico UE 


3. Conclusion
In this contribution, we illustrate a simple interference management solution to the control channel for TDD system to fulfil the requirements of co-channel deployment of HetNets based on flexible DL/UL configuration.
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