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1. Introduction

Interference between neighboring HeNBs has been studied in recent meetings [1, 2, 3, 4]. Most proposals suggest using distributed FFR method such that neighboring HeNBs use non-overlapping sub-bands for data transmission. However, the proposed mechanisms can not resolve control channel interference as control channels (such as PBCH, SCH, RS) are transmitted using pre-determined time-frequency resources which can not be dynamically changed. As displayed in Fig. 1 below, HeNB A placed near the border of the neighboring residential area can create a coverage hole in which UEs can not detect HeNB B control channel transmission.
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                                   Figure 1 Coverage hole created by neighboring HeNB

We thus propose a scheme to use a centralized coordinator to schedule HeNB transmissions so that neighboring HeNBs will transmit only in non-overlapping subframes. Please note that this approach requires time synchronization between neighboring HeNBs. The mechanisms to achieve time synchronization are out of the scope of this contribution. We may use IEEE 1588 to achieve time synchronization or HeNBs can acquire common timing information from overlay macro eNodeBs.

A method to mitigate interference among neighboring HeNBs is proposed in the next section. 
2. Text proposal
7.2 Control of HeNB Downlink Interference

.

.

.

7.2.X Control of HeNB Downlink Interference among neighboring HeNBs

· When powered on, a HeNB listens to neighboring HeNBs’ control channel and reference signal transmissions, determines the cell ID of each neighboring HeNB and measures the path loss from each of them. 
· The centralized coordinator can form an adjacency graph of all HeNBs based on the reports from each HeNB.

· Each HeNB estimates the fraction of time it needs to transmit according to the traffic load and channel conditions of its UEs, and reports this ratio to the centralized controller via S1 signaling. 
· For mixed traffic with both delay sensitive traffic and delay tolerant traffic, two ratios which correspond to both traffic types will be reported.

·  Each HeNB needs to update its report when at least one of the following event happens:

· New traffic session initiation

· UE channel condition variation over a pre-defined threshold 
· Given the adjacency graph and the reported ratios from each HeNB, the centralized coordinator determines the subframes that each HeNB is allowed to transmit, and notifies each HeNB of its transmission pattern via S1 signaling.

· A HeNB needs to properly configure DRX parameters of its UEs according to the transmission pattern notified by the centralized coordinator. 
Note that the S1 signaling load between HeNBs and the centralized coordinator could be large if the number of HeNB connections per coordinator is significant. To reduce S1 signaling, it is preferable to limit the number of HeNB reports to the centralized coordinator. For example, the centralized coordinator can assign a HeNB a lot more resources than it actually needs, and the HeNB will not send a report to the centralized controller unless it uses up all the assigned resources. As HeNBs are generally lightly loaded, a HeNB may rarely send a report if it is assigned a large fraction of resources (i.e. sub-frames).
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