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1. Introduction

The following working assumption were agreed in RAN1#66bis

· Standardise a common feedback/signalling framework suitable for scenarios 1-4 that can support CoMP JT, DPS and CS/CB.

In our understanding, the working assumption means that a single DCI format should be defined for all DL CoMP schemes, including coherent/non-coherent JT, CB/CS, and DPS. In this contribution we discuss the downlink DCI format for CoMP. 

2. Discussion
With DMRS, MIMO transmission is UE-transparent from the PDSCH demodulation perspective. A UE only needs to know the DMRS ports for PDSCH demodulation, but does not need to know the physical antenna(s) involved in PDSCH transmission. Hence, CoMP transmission points should be transparent.
In addition, the exact CoMP transmission scheme (JT, CB/CS, DPS) could also be transparent. Note the selection of CoMP scheme is an eNB implementation issue, and may adapt dynamically based on the fast-changing channel and traffic property on a UE-specific basis. Hence, one should strive to define a CoMP DCI format that inherits the true transparent and dynamic-switching properties of DMRS-based MIMO that have been well developed in Rel.10 paradigm (e.g. transparent SU/MU). 

With the transparency of CoMP scheme and transmission point, it becomes possible to have a common DCI format to support both CoMP and DL MIMO. That is, switching between single-point and multi-point transmission will be dynamic and UE-transparent. UE may be configured with multiple CSI-RS resources to report multi-point CSI information. However, how such CSI feedback is used for MIMO/CoMP scheduling is left to eNB implementation and transparent to the UE. This is similar to SU/MU transparency in Rel.10 and offers great system performance and flexibility that would be not available otherwise. 

Proposal:  
· Standardize a DCI format that is transparent of CoMP transmission schemes and CoMP transmission points. , 
· Strive for a common DCI format for DL MIMO and DL CoMP. 
For the common DCI format for CoMP and MIMO, one could start with DCI format 2C in Rel.10 as a possible baseline.  Most of the signalling fields should be re-used straightforwardly. The only exceptions that may require special treatments are 
· PDSCH starting position,

· CRS frequency shifts, 

related to multiple transmission points. This issue is only seen in DSP/JT, and does not impact CB/CS where PDSCH is always transmitted from a single point. There are several possible signaling solutions:
· Alt 1: explicitly signal in the DCI format the PDSCH starting position and CRS frequency shift(s) that a UE shall assume. 
· Alt 2: configure the PDSCH starting position and CRS frequency shift(s) in higher-layer signaling.
Although Alt-1 provides seemingly the most flexibility, it comes at the cost of significant overhead and it is unclear if such flexibility is really mandatory. Alt-2 is preferable from the downlink control overhead perspective. Note that we already have a similar mechanism in Rel.10 carrier aggregation where the PDSCH starting position is higher-layer configured. With Alt-2, it is also possible to re-use legacy DCI format 2C for both MIMO and CoMP in Rel.11, except the DMRS ports signalling aspects that require separate discussion.
3. Conclusions
In this contribution we provided our views on the DCI format design for CoMP JT, DPS and CB/CS. Our current preferences are:
Proposal: 

· Standardize a DCI format for CoMP that is transparent of CoMP transmission scheme and transmission point. 

· Strive for a common DCI format for DL CoMP and DL MIMO.
· The PDSCH starting position and CRS frequency shifts can be signaled either in dynamic DCI format or semi-static high-layer signaling. The second alternative is preferable.
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