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1 Introduction

The principle of CoMP is the coordination of transmissions/reception from multiple points for interference management and thus improving the system performance.    The performance evaluation CoMP in [1] and system design, such as CoMP schemes, configuration of multiple non-zero power CSI-RS resource, UE specific CSI-RS and DM RS configuration, CoMP measurement set, are based on the coordination of information among points for transmission/reception.   This paper discusses coordination of information in order to support CoMP operation.  
2 CoMP Coordination
The information to be coordinated in CoMP could be categorized into three areas – control signaling, data traffic, and MAC.  Control signaling is the heart of coordination to ensure smooth signal processing among all Tx/Rx points.  The coordination of data traffic is to ensure that the data priority queues of each Tx/Rx point are synchronized and known to the scheduler when multiple points are involved in the transmissions/receptions.   MAC coordination is to synchronize the HARQ buffer when multiple points transmit at the same time or when one point is selected to transmit an individual HARQ retransmission.   For UL CoMP, the HARQ buffers need to be synchronized after each reception. 
2.1 Control Signaling Coordination 

The control signaling to be coordinated in CoMP is as follows, 
· Scheduling and resource allocation coordination – all CoMP schemes are based on a certain degree of coordination of scheduling decisions within a cluster.  The cluster size for scheduling coordination could be fixed or UE-specific, which is implementation specific.  It is difficult to standardize any decision matrix for scheduling coordination for open interface coordination because the decision matrices for the schedulers are implementation specific.

· RS configuration – both CSI-RS and DM RS have been enhanced in Rel-11 to be UE-specific to support CoMP.  Coordination of the RS configurations is part of the scheduling decision to ensure RS orthogonality within the cooperating set.  
· RRC signaling to configure the CoMP measurement and reporting sets, and network signalling to configure the cooperating sets.

· Channel state information, MCS and precoding – CSI information would be used for spatial coordination.  The selection of MCS and precoding are the output of spatial coordination in the scheduling decision.  
· PDSCH starting symbol for simultaneous or selected transmission from multiple points.  
2.2 Coordination of data transmission and reception
Data Tx/Rx needs to be coordinated when they are transmitted or received from multiple points simultaneously or selected.   The coordination of data transmission for DL CoMP is to ensure the priority queues of each user among multiple TPs in the cooperating set are synchronized.  Data arrival and departure from the priority queues at each TP needs to be in sync. Otherwise, the data would not be able to reassembled at the higher layers of the UEs,  leading to application layer retransmissions (TCP/IP or UDP/IP).
For DL CoMP schemes, the coordination of data transmission also comes with associated radio resource management information, such as resource allocation, MCS, precoding, and new data indication.   The data in the priority queue needs to be synchronized after each HARQ process completion.    

For UL CoMP schemes, the decoding data needs to be combined at a central location.  The received data could be combined in different forms depending on the particular UL CoMP scheme.   
2.3 HARQ Coordination with multiple Tx/Rx points
Coordination of HARQ processes is another critical issue when CoMP schemes involve multiple transmission points, such as JT and DPS, or multiple reception points in the cooperating set.   HARQ processes need to be synchronized among all Tx/Rx points in the initial transmission, every retransmission, and on completion of an HARQ process.   For DL CoMP, a HARQ process is initialized at each Tx point in the cooperating set after receiving the scheduling decision regardless of whether the CoMP scheme is JT or DPS.  The HARQ buffers among all Tx points would be synchronized once the A/N is received at the serving cell.  If ACK is received, the specific HARQ process is complete.  The HARQ buffer at each Tx would be flushed.  If NACK is received at the serving cell, a new DL grant for retransmission would be sent to each transmission point to indicate the retransmission from either one TP (DPS) or all TPs (JT).  Each HARQ process from all TPs would be synchronized after each transmission or retransmission.  
For UL CoMP, the HARQ process might be located at all reception points or one central point.  All reception points need to perform a certain degree of demodulation and decoding before combining (either selection combining, or coherent combining).     
3 Conclusions
We have discussed the coordination of information among CoMP TPs.  Three categories of information for coordination are identified; they are control signaling, data traffic and HARQ processes.  Most of the control signaling information, such as scheduling matrix and resource allocation, are the heart of coordination for all CoMP schemes.   The data and HARQ coordination applies to those CoMP schemes involving multiple points in transmissions (e.g., JT or DPS) or receptions.  It is for further study if the coordination of information needs to be standardized, but it is to be expected that standardization of coordination signalling across the network interfaces would be particularly beneficial for CoMP Scenario 3. If so, an LS should be sent to RAN3.   
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