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1 
Introduction
In RAN1#66bis it was agreed to standardize a new enhanced physical control channel as part of the CoMP work item, see [2] for further details on this topic. In this contribution we discuss downlink control enhancements which are not related to this new control channel, but enhancements needed on existing control channels in order to support CoMP operation.
2 
Downlink control enhancements for CoMP operation
One of the commonly agreed issues related to DL CoMP operation that may impact the LTE standard relates to how PDSCH is mapped to physical resources and how collision with control and reference signals is avoided (see also [3]). So far the mapping of PDSCH to physical resources considers only reference signals and physical channels transmitted from the same serving cell. However for DCS CoMP the transmitting cell can be changed dynamically and for JT CoMP the PDSCH can even be transmitted from a set of cells simultaneously.

As a general principle collision between PDSCH and the following cell specific signals should be avoided: CRS, PSS, SSS, BCH, PCFICH PHICH and PDCCH. In order to guide us for how to handle this, we can simply extend the principle which has been used since Rel-8. That is PDSCH should be mapped so as to avoid collision with any of the mentioned signals and channels transmitted from the same cell as PDSCH.
This principle implies that the UE should to some extent know from which cell the PDSCH is transmitted from so that it can apply the proper mapping of the PDSCH to physical resources. If such mapping is configured semi-statically, it could lead to efficiency loss because e.g. common reference signal positions for multiple cells would need to be left unused by PDSCH. It thus seems reasonable that downlink control signalling, and in particular downlink assignment is enhanced to carry information about which cell (or cells) the PDSCH is transmitted from.
Proposal: For R11 CoMP consider enhancements to the downlink control signalling which allows the UE to determine dynamically which cell (or cells) the PDSCH is transmitted from.
Note here that indicating the transmitting cell to the UE would also be useful in case that CRS is used as demodulation reference for the UE. This is especially useful for DCS CoMP combined with the CRS based transmission modes widely used in the LTE network deployments today.
The possibility of transmitting PDSCH from another cell than PDCCH was already introduced with the cross carrier scheduling during R10, in the context of CoMP we could call it “cross cell scheduling”. Here a 3 bit carrier indicator field (CIF) is appended to the downlink assignment in order to indicate which cell the PDSCH is coming from. Similar solution could be applied for CoMP. In the simplest and probably most relevant case, CIF should only select between two cells. In this case 1 bit is enough so reduced size for CIF could potentially be considered.
Another potential solution could be to simply have the UE monitoring PDCCH on multiple cells, in that way “multi-cell scheduling” as known from R10 carrier aggregation could be supported. That would of course require additional blind decoding in the UE and monitoring PDCCH from two cells simultaneously could be challenging considering potential inter-cell interference. On the other hand it would give eNB more flexibility and allow also PDCCH to benefit from the dynamic cell selection. 
Combination of cross cell scheduling and multi-cell scheduling is a further possibility to allow maximum flexibility for the eNB to handle the scheduling.
Proposal: For R11 CoMP indicate transmitting cell (or cells) to the UE by reusing CIF or multi-cell scheduling mechanisms known from R10 carrier aggregation.
Note that including cell indication in the DCI not only benefits for PDSCH but could also benefit for scheduling PUSCH when considering heterogeneous networks, see further discussion in [4].
Proposal: Consider supporting dynamic cell selection also for PUSCH using similar mechanisms as for PDSCH.
4 
Conclusion
In this contribute we have highlighted a number of important downlink control enhancement for supporting CoMP in Rel-11. In summary we make the following proposals:
Proposal: For R11 CoMP consider enhancements to the downlink control signalling which allows the UE to determine dynamically which cell (or cells) the PDSCH is transmitted from.

Proposal: For R11 CoMP indicate transmitting cell to the UE by reusing CIF or multi-cell scheduling mechanisms known from R10 carrier aggregation.
Proposal: Consider supporting dynamic cell selection also for PUSCH using similar mechanisms as for PDSCH.
References

[1] 3GPP TR36.819 , Coordinated Multi-Point Operation for LTE.

[2] R1-11xxxx, E-PDCCH design principles, Nokia, Nokia Siemens Networks

[3] R1-112905, “Transmission Set Indication in Downlink CoMP”. Huawei, HiSilicon.

[4] R1-113141, CoMP Schemes for R11, Nokia Siemens Networks, Nokia
