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1 Introduction
In the RAN#71 meeting a new study item “Further enhancements to Coordinated Multi-Point Operation (CoMP) for LTE” was approved [1]. The main objective of the study item is to identify and evaluate the performance benefits of the following enhancements related to coordinated multi-point schemes:

· Support of non-coherent joint transmission (JT) (e.g. support of MIMO layers transmission by the different transmission points in the single-user MIMO)

· Extension of beamforming and scheduling coordination (CS/CB) for Rel-13 FD-MIMO on the transmission points

In contribution we provide our views on the possible control channel enhancements that should be considered to support CoMP operation with non-coherent JT.
2 Discussion 
In Rel-11 DL CoMP DL control signalling was introduced to assist CoMP operation. More specifically, to support dynamic point selection (DPS) CoMP, 2-bits field ‘PDSCH RE mapping and QCL’ was introduced in DCI Format 2D. The fields is used to choose one PDSCH REs mapping and QCL set among four configured by high layers. 
PDSCH RE mapping and resource allocation indication

The PDSCH REs mapping set is configured using RRC signalling and includes the following parameters:

· CRS shift

· Number of CRS ports

· MBSFN subframe configuration

· ZP CSI-RS configuration

· Control channel starting symbol

Depending on the transmitting TP, the serving cell can dynamically indicate one PDSCH REs mapping set among four configured that will be used by all MIMO layers. For non-coherent JT CoMP, it is assumed that different TPs may simultaneously transmit different signals (MIMO layers) to the UE. In this case the existing control signalling framework is not flexible enough to support non coherent JT transmission. More specifically, the coordinating TPs may send sets of MIMO layers, where PDSCH RE mapping in each MIMO layer set may have its own PDSCH REs mapping pattern. To support such scheme a more flexible control signalling should be considered to provide PDSCH REs mapping indication for each MIMO layer set independently. For example, the above parameters can be signalled per each codeword.
It should be noted that the resource allocation corresponding to MIMO layer may not be aligned. For example, to support frequency selective dynamic point selection the resource allocation for one set of MIMO layers corresponding to the first TP and resource allocation for another set of MIMO layers could be different. To support such transmission scheme the resource allocation information can be also provided per each codeword.

QLC indication

In addition to dynamic PDSCH REs mapping indication, Rel-11 CoMP also support dynamic QCL signalling. The QCL signalling is used to provide the reference to the UE to perform time and frequency offset compensation for the PDSCH received on DM-RS antenna ports. In QCL it is also assumed that all received DM-RS antenna ports are QCL-ed with each other. It implies that all received DM-RS antenna ports depending on the transmission point may experience the same time and frequency offset. 

In LTE up to four different QCL sets can be configured for the UE, where each set may include the following parameters:

· CSI-RS configuration (sufbrame and resource)

· CSI-RS scrambling ID

· Cell ID of the QCL-ed CRS signal

Depending on the transmission point one set among four configured are indicated to the UE for all MIMO layers. Due to independent transmission of MIMO layer from different TPs, the existing QCL assumption for DM-RS antenna ports and corresponding QCL signalling assistance is not flexible enough to support non-coherent JT CoMP operation. More specifically, for non-coherent JT different DM-RS antenna ports can be transmitted by different TPs possible having different time and frequency offsets comparing to the serving cell. In this case to support a more flexible control signalling would be considered to provide QCL indication indication for each MIMO layer set independently. For example, the QCL signalling can be provided per each codeword to support non coherent JT.
Summary
In contribution we have provided our views on the possible control channel enhancements that may be considered to support CoMP operation with non-coherent JT. It is proposed to consider more flexible, e.g. per each codeword,  signalling of PDSCH RE mapping and QCL. Per codeword signalling of resource allocation can be also considered to support frequency selective DPS. 
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