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1. Introduction

Two categories of Coordinated Multiple Point (CoMP) transmission have been agreed in [1]: Joint Processing (JP) and Coordinated Scheduling/Beamforming (CS/CB). Three main categories of CoMP feedback mechanisms have been identified in [2]. Various schemes for both CoMP JP and CoMP CS/CB have been proposed and analyzed [3][4][5].

This contribution suggests a high-level principle and generic operation procedure to support transmission mode switching downlink CoMP system.
2. Principle for Support of Switching between Downlink Transmission Modes 
The principle established in LTE Rel-8 is that the eNB configures the UE in a particular downlink transmission mode, and this governs the transmission scheme(s) that the UE is then expected to receive and the feedback the UE is expected to transmit.
As we move towards LTE-A, with an increasing number of transmission modes, it becomes more important to provide practical support for the eNB to determine when to switch between transmission modes. In general, different transmission modes, including the new CoMP schemes, may have different advantages and shortcomings; some are more suitable for certain scenarios than others, and they may have different levels of costs in terms of overhead. As channel conditions and environmental factors vary, a single CoMP mode applied to a UE may not always bring benefits to the overall system performance.
In order to support the eNB in deciding when to switch a UE to a more appropriate transmission mode, it is desirable to support feedback (e.g. CQI/PMI/RI) reports of multiple transmission modes to aid the network side schedule UEs and determine these UEs’ transmission modes to optimize overall performance. Approaches to reduce feedback overhead need to be investigated and pursued.
3. Procedure for Downlink Transmission Mode Selection
This section provides an outline procedure to support transmission mode selection, as shown in Figure 1.
First, the UE’s supported transmission mode capabilities, including supported downlink CoMP modes, must be known to the serving eNB by the usual RRC capability signalling. Before the UE begins to perform any CoMP measurements, the serving eNB would send to the UE a CoMP configuration, which includes the CoMP measurement set and also the CoMP transmission mode(s) for which reporting is required. By configuring reporting based on multiple CoMP modes, the eNB can receive feedback to enable it to determine the most appropriate scheme to use for downlink transmissions.
The UE will perform the measurements and send feedback to the eNB based on the configured CoMP transmission mode(s). The serving eNB will coordinate with some or all of the other eNBs in the measurement set the selection of the CoMP transmission mode from those configured for reporting, as well as the resource allocation for transmission. Subsequently, the serving eNB may request the UE to perform and feedback the CSI measurement of other transmission modes in order to facilitate switching between modes. 
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Figure 1: Procedure for downlink CoMP transmission mode
4. Conclusion
This contribution provides a procedure for configuration of feedback in relation to downlink transmission modes in general, and CoMP modes in particular. In order to support semi-static (or possibly even dynamic) reconfiguration of the downlink transmission mode, the eNB should be able to request CSI feedback corresponding to transmission modes other than those currently being used.
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