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1. Introduction

The downlink control channel design for E-UTRA is currently under discussion. While the position of pilots is described currently in the TR the control channel location is not yet decided. 

The proposals for downlink control channel, their intercell interference properties in asynchronous networks and the impact on interference mitigation shall be shortly highlighted.

2. Proposals

The broadcast part of the downlink control channel, that is intended for all UEs independent of location and speed and experienced SINR at the cell edge, should be transmitted in a frequency diverse fashion. Current proposals on the table are a TDM control channel or an FDM control channel. The TDM control channel is e.g. located in the second OFDM symbol as shown in Figure 1.
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Figure 1: Frequency blocks or chunks with pilot symbols and control data in TDM

As also shown in [5] the pilot symbols also named “first reference symbols” as described in the TR 25.814 [5] are placed in the OFDM symbol 0 also in a TDM fashion.

Another proposal is an FDM control channel as shown in Figure 2 consisting of multiple blocks of subcarriers spread over the frequency axis.
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Figure 2: Channel structure with FDM control channel for lowest bandwidth of 1.25 MHz assuming 72 useable subcarriers.

3. Interference caused by control channel and impact on interference coordination

In the TDM proposal if we look further to the control information depicted as red and green dots spread over the whole symbol of OFDM symbol 1 we have to consider the influence on interference coordination. The control information in TDM fashion is spread over the whole frequency spectrum. We have to make the observation that in time unsynchronized networks a situation as depicted in Figure 3 is very likely.
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Figure 3: Asynchronous  inter-cell interference of pilot and control channel shown as an overlay.

The OFDM pilot and control channel symbols from the two interfering cells are shown in their time relationship as an overlay picture. Then it becomes clear that e.g. if FB2 is restricted in power in cell 2 interference on this FB2 in cell 1 still comes from cell 2. This is because of the cell 2 pilot and control information that interfere in OFDM symbol 4 and 5 from cell 1. 

So from 5 possible OFDM symbols carrying data only 3 would experience an improved SIR achieved by interference coordination in such a configuration.

So we have to state the definition of control information in TDM fashion produces similar as the pilots uncontrollable interference that is in contrast to the interference coordination possibilities of a new OFDM air interface.
Alleviations of this situation have to be considered.

In the FDM proposal intercell interference is mostly confined to control to control channel interference caused in neighbor cells also in asynchronous networks. Thus there is easy interplay of this channel with interference coordination in asynchronous networks. The drawback of FDM control channel is that the contents is available later. So that the storage of the data can start later.

4. Conclusion

TDM and FDM control channel types have been checked regarding their impact on interference coordination. The impact of the caused interference is considered. It is seen that an FDM control channel has less impact for interference coordination. It can be concluded that this impact has to be avoided, so that in the given unsynchronized networks Interference coordination can be applied to provide its demonstrated gain.
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