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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
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 1: New RRC signaling needs to be introduced to inform the UE that PDSCH REs are muted and rate matched around CRS REs of coordinating cells.

PDSCH mapping pattern
During CoMP operations, the TP(s) which actually transmit PDSCH to a UE may vary dynamically within a CoMP cooperating set. From that perspective, RE positions for PDSCH may be different with many scenarios such as different control regions, different number of CRS ports or v-shift, MBSFN, new carrier type, CRS interference handling as described above and so on. A UE should know exact PDSCH mapping to decode data correctly. This can be resolved in the network implementation by only using PDSCH REs with no ambiguity. An alternative way is to explicitly indicate PDSCH mapping pattern to a UE [2]. The indication of PDSCH mapping patterns can increase the number of available PDSCH REs at the cost of downlink signaling overhead. Considering limited number of bits in PDCCH, PDSCH mapping pattern can be indicated with the combination of dynamic signaling via PDCCH and semi-static RRC signaling.
Proposal 2: Dynamic indication of PDSCH mapping patterns should be considered.
New transmission mode for CoMP
A new TM for CoMP needs to be defined. Considering dynamic switching among different CoMP transmission schemes, it is preferred to consider TM9 which operates based on CSI-RS for CSI feedback and DM-RS for demodulation as the baseline. As discussed above, a new DCI format for the TM should include the indication of PDSCH mapping patterns. After some standardization efforts, IMR also needs to be introduced in the new TM for CSI feedback. On the other hand, another type of new transmission mode like TM4 which operates based on Rel-8 CRS could be considered additionally. However, it requires careful study on the suitability. For example, if Rel-8 CRS-based JT is to be enabled, a new DCI format would be needed in order to indicate multiple PMI, each of which is used for PDSCH precoding at each TP [3].
Proposal 3: A new TM for CoMP should be defined with TM9 as the baseline. A new DCI format should include the indication of PDSCH mapping patterns.
CSI-RS configuration

In RAN1 #68b meeting, some enhancements of CSI-RS are considered for DL CoMP. It is agreed that Pseudo-random sequence generator initialization (cinit) is configurable in a UE-specific manner and Pc is configurable at least per CSI-RS resource. Whether the cinit and Pc can be configurable differently within a CSI-RS resource is one of the remaining issues. The discussions trigger the need to introduce new signaling. Detailed discussions are presented in our companion contribution [4].

Proposal 4: New signaling needs to be introduced to support the flexible configurability of CSI-RS.

Fast downlink handover for CoMP
During CoMP operations, it could be assumed that connections between a UE and neighboring cells/points are already established in term of time and frequency synchronization. This could trigger a new handover approach for CoMP. For example, a UE working under DPS operations already have a multi-cell connection within its CoMP measurement set. If the UE keeps receiving PDSCH from non-serving point most of the time, it would be beneficial to receive PDCCH also from the non-serving point. The new mechanism can be interpreted as a fast downlink handover for CoMP. More benefits from a fast downlink handover for CoMP are FFS.
Proposal 5: Unlike a conventional handover mechanism, a simplified form of handover mechanism can be considered for CoMP, which enables fast handover between cooperating cells or points. 
3. Conclusion
This contribution discussed required downlink control signaling for CoMP. The following proposals were made based on the discussion: 
Proposal 1: New RRC signaling needs to be introduced to inform the UE that PDSCH REs are muted and rate matched around CRS REs of coordinating cells.

Proposal 2: Dynamic indication of PDSCH mapping patterns should be considered.

Proposal 3: A new TM for CoMP should be defined with TM9 as the baseline. A new DCI format should include the indication of PDSCH mapping patterns.
Proposal 4: New signaling needs to be introduced to support the flexible configurability of CSI-RS.
Proposal 5: Unlike a conventional handover mechanism, a simplified form of handover mechanism can be considered for CoMP, which enables fast handover between cooperating cells or points. 
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