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1 Introduction 
DL control signaling is essential for communication between eNB and UEs to enable CoMP operation.  DL control signaling includes RRC signaling, MAC protocol, and physical layer signaling, such as broadcast and PDCCH. This contribution provides our initial view on downlink control signalling for CoMP transmission. More detailed discussion is still ongoing from different aspects of CoMP operation which will eventually impact control signalling design, for example, CoMP measurement set management, periodic and aperiodic feedback, etc.  
2 Discussions

DL control signaling for CoMP could be designed in different protocol layers depending on the time sensitivity of the control signaling information. If the DL control information needs to be sent in timely manner to dynamically configure the CoMP system parameter, the signaling needs to be in physical layer.  If the control signaling would change the CoMP configuration without urgency, the signaling could be included in the higher layer signaling.   
2.1 Alternatives in Design principles of CoMP control signalling design for CoMP
The semi-static aspects of control signaling for CoMP system configuration can be included in higher layer RRC signalling.  CoMP system parameters that need to be adapted dynamically should have control signaling in the DCI for UE specific parameters or in the broadcast channel for cell specific control information. 
For physical layer control signaling, the payload size should be minimized. DL control signaling in the DCI should generally be designed as a pointer to one of a set of parameters configured by higher signaling. The downlink control information that needs to be signalled to the UE is summarized in the following table: 
	Parameter
	DL Control Signalling 

	PDSCH starting position
	RRC or DCI – FFS  

	Transmitting cell indication 
	DCI

	CoMP RRM set (for RSRP-type measurements)
	RRC signalling  

	CoMP measurement set (for CSI feedback)
	RRC signalling

	CoMP cooperating set (to configure the set of pointers for the dynamic transmitting cell indication; this may or may not include the full Cell ID, but should include at least enough information to enable the UE to determine the CRS pattern)
	RRC signalling

	CSI feedback mode 
	RRC signalling 

	DMRS configuration
	RRC signalling [1]


System parameters, such as CoMP measurement set, reporting set and cooperating set, are configured/reconfigured by RRC signalling [2].  

2.2 Signalling for PDSCH Starting Point
The PDSCH starting symbol needs to be indicated to the UE in timely manner when PDSCH is transmitted from multiple cells or one cell selected from multiple cells because the UE does not decode PCFICH information except for the serving cell. To indicate dynamic changes of the PDSCH starting symbol, a simple solution is to assume that the PDSCH starting points involving CoMP transmission have been aligned and the aligned starting position indicted to UE by RRC signalling. The starting symbol of PDSCH CoMP transmission would be determined to avoid collision with any PDCCH regions in the CoMP cooperating set.  The PDCCH region would be adapted frame-by-frame among cells in the cooperating set based on the number of scheduled UEs. The PDSCH starting symbol would be the next symbol after the end of the largest PDCCH region of cells in the cooperating set. The starting position of PDSCH transmission for CoMP schemes involved multiple TPs should be signalled in the DCI.  
3 Conclusions
In this contribution, we have discussed some the split of CoMP control signalling between RRC and DCI.  Based on current assumptions about CoMP operation, the information that needs to be included in the DCI is as follows:  
· PDSCH starting position

Transmitting cell indication
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