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1. Introduction
Downlink control signaling as a part of CoMP standard aspects includes what control signaling field is necessary to support CoMP operation. In addition, considering the possibility of the introduction of enhanced PDCCH in Rel-11, another aspect is whether to support CoMP transmissions for downlink control signal. This paper discusses several aspects of DL control signaling in CoMP.
2. Discussions
2.1. Necessary control signaling

DL control signaling for CoMP operation is strongly related to the transmission mode that will be used for CoMP transmission. During the discussion in SI phase, a consensus seemed to be reached that CoMP transmission can be transparent to a UE from the demodulation perspective by the virtue of UE-specific RS. Considering that this feature is desirable in supporting dynamic switching among different CoMP transmission schemes, it is preferred to consider TM9 (or the like) as the baseline in designing DL control signaling to support CoMP. Another type of transmission modes like TM4 could be considered additionally, but it requires careful study on the suitability. For example, if TM4-based JT is introduced, a new DCI format would be needed in order to indicate multiple PMI, each of which is used for PDSCH precoding at each transmission point.
Even when UE-specific RS is adopted for CoMP RS and the transparency is provided to UE demodulation, some signaling enhancements seem to be needed to facilitate CoMP operations. One example is the configuration of the demodulation RS sequence discussed in [1][2] and, if such configurability is introduced, the CoMP DCI should contain the corresponding indication field (in dynamic configuration) or some RRC signaling needs to be defined (in semi-static configuration). Another example is handling CRS of the coordinating cell(s) in JT and, if PDSCH is rate-matched around those CRS, an indicator should be sent to a UE via physical control channel or high layer signaling to indicate on which REs the rate matching is applied.

2.2. Application of CoMP transmissions to DL control signal

The performance evaluation results in TR36.819 reveal that CoMP transmission technologies provide performance gain, especially for cell-edge UEs. As one of the main motivations to study the enhanced PDCCH is to resolve the capacity shortage problem of legacy PDCCH, it desirable to apply the CoMP schemes studied so far to the enhanced PDCCH in order to boost the performance of the cell-edge UEs who usually consume more control channel capacity. From this viewpoint, the enhancements to PDCCH should be done in a way favorable to CoMP transmissions. One way of doing this is to make a new PDCCH which is demodulated based on UE-specific RS. DM RS-based PDCCH approach is well aligned with transmission mode 9 based on newly introduced Rel-10 DM RS. Further effort to reduce CRS interference in CoMP scenario 3 with CRE (cell range expansion) should be made in Rel-11 (e.g. interference coordination). The straightforward approach is to place victim PDCCH into PDSCH region to avoid the collision from interfering PDCCH.   
3. Conclusion
In this paper, the necessity of new PDCCH to support CoMP operation and potential design aspects to maximize CoMP benefits are discussed.
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