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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 this contribution, we discuss which signals could be introduced (or which signals could be extended/modified) for CoMP operation. 
2. Discussions
Transmission mode
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.
Proposal: It is preferred to consider TM9 as the baseline in designing DL control signaling to support CoMP.
CRS interference handling
In order to mitigate/protect CRS of the coordinating cell(s) in JT, (i.e. mitigation of CRS interference of coordinating cell for serving cell’s PDSCH demodulation / protection of coordinating cell’s CRS for channel estimation and measurement between coordinating eNB and UE) RE muting and rate-matching could be used. If PDSCH is rate-matched around CRS of coordinating cell, an indicator should be sent to a UE via high layer signaling to indicate on which REs the rate matching is applied. We note that PDSCH RE muting and rate matching is also under consideration as a potential interference mitigation solution in feICIC [1].
Proposal: New signaling is introduced to inform the UE that PDSCH REs are muted and rate matched around CRS REs of coordinating cells.
DMRS configuration
Rel-10 specification can co-schedule up to 4 UEs with 2 orthogonal and 2 pseudo-orthogonal DMRS patterns. This co-scheduling capability of Rel-10 specification may limit the achievable CoMP gain because of unavoidable interference among DMRS from different TPs, so further study seems to be needed on how to increase the UE pairing capability. To solve this problem, virtual cell ID or the combination of the virtual cell ID and SCID could be considered. (The configurability of DMRS is discussed in [2].) If such configurability is introduced, some RRC signaling and/or change in DCI need to be defined for indicating configuration information (e.g. virtual cell ID, SCID, etc)
Proposal: New signaling is introduced to support the configurability of DMRS sequence generation.
CSI-RS configuration 
It was agreed in RAN1#66bis that multiple CSI-RS resources can be configured to a CoMP UE at least for the CSI feedback. Meanwhile, in order to support the point-specific UL power control in CoMP scenario 4, it is necessary to define a new long-term measurement on an RS which is assigned to the target reception point, and CSI-RS seems to be the most straightforward choice. This new long-term measurement could be used for the identification of the long-term channel status between the UE and a particular transmission point which shares the same cell ID with other points in CoMP scenario 4. Detailed discussion on the CSI configuration is in [3]. Therefore, it is necessary to define new signaling to support such multi-CSI-RS-resource configuration, i.e., transferring the information related to CSI-RS configuration (e.g. CSI-RS configuration set, CSI measurement set, CSI reporting set, period, offset, etc.) and the indication of the measurement purpose of the configured CSI-RS resources. Here, most of the information is expected to be configured by higher layer signaling but further investigation seems to be needed on whether to configure the CSI measurement set by higher layer signaling or physical layer signaling in case of aperiodic CSI reporting.

Proposal: It is necessary to define new signaling to support such multi-CSI-RS-resource configuration for the purpose of a new long-term measurement as well as CoMP CSI feedback. 
3. Conclusion
In this contribution, potential design aspects to maximize CoMP benefits are discussed. The following was proposed based on the discussion:
Proposal 1: It is preferred to consider TM9 as the baseline in designing DL control signaling to support CoMP.

Proposal 2: New signaling is introduced to inform the UE that PDSCH REs are muted and rate matched around CRS REs of coordinating cells.

Proposal 3: New signaling is introduced to support the configurability of DMRS sequence generation.

Proposal 4: It is necessary to define new signaling to support such multi-CSI-RS-resource configuration for the purpose of a new long-term measurement as well as CoMP CSI feedback.
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