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1 Introduction 
In this contribution we provide a high-level view of the aspects of CoMP which we consider worthy of further study during the CoMP Study Item phase in Rel-11 time frame [1].
2 CoMP Schemes
2.1 Uplink CoMP
2.1.1 Coordinated beamforming/scheduling

Coordinated beamforming/scheduling (CoBF/CoSched) has been shown to give a good trade-off between performance enhancement and requirements/implementation issues. Even if we believe CoBF/CoSched plays a more important role for downlink transmissions, we think that it should be evaluated as a possible candidate also for uplink transmissions. Deployment scenarios such as HetNets can in particular benefit from CoBF/CoSched and need to be evaluated further.
2.1.2 Joint processing

For the case of intra-site joint-processing, system-level evaluations have shown small gains, limited to the users at the edge between sectors belonging to the same site. Therefore we do not think priority should be given to studies of intra-site joint processing. 
For the case of inter-site joint-processing, our initial system-level simulation results showed significant gains with respect to the baseline Rel-8 scheme), assuming an ideal backhaul. Further evaluations are needed to assess the relationship between the gain and inter-site distance, backhaul latency, backhaul capacity, channel estimation error and UL synchronization among the CoMP reception points. Overall, we think inter-site joint processing is a promising scheme for uplink CoMP. Note that data transfer between sites would not necessarily need to be standardised (at least in Rel-11). 
2.2 Downlink CoMP
2.2.1 Coordinated beamforming/scheduling

CoBF/CoSched is a strong candidate for standardization considering the trade-off between performance enhancement and complexity. High priority should be given to CoBF/CoSched for the downlink case in the Rel-11 time frame. 
2.2.2 Joint processing

Intra-site and inter-site JP gain seems to be constrained by effective feedback design, latency and calibration issues. We believe that for both FDD and TDD, further performance evaluation is needed taking into account realistic backhaul constraints, CSI measurement and feedback designs. Our preference is to limit JP CoMP to same vendor networks in the Rel-11.
3 Practical considerations
3.1 Uplink CoMP
3.1.1 Reference Signals 

The Rel-8/9/10 RS configuration assumes independent configuration among the sites while limited intra-site coordination is possible. Further evaluation is needed whether coordination of DM RS and SRS configurations among the multiple cells is required to realize the CoMP performance gain.   
3.1.2 Latency

The overall round-trip latency (including transport and processing) is primarily limited by the uplink HARQ requirements which are based on synchronous retransmissions with a fixed round-trip time (RTT) of 8 ms. Considering backward compatibility, our preference is to maintain the current RTT. One such solution is described in [2].
3.1.3 Signal exchange over the X2 interface

Different degrees of backhaul standardisation may be needed depending on the deployment scenarios (see [3]). These include HetNet (macro+pico) deployments, homogeneous macro cells and RRHs. 
3.2 Downlink CoMP
3.2.1 Reference Signals 
The CSI-RS in Rel-10 are designed to support CoMP, and hence should be the baseline for CoMP CSI measurement. The inter-cell orthogonality on CSI-RS and PDSCH muting allow the UE to make measurements on the CoMP measurement set cells. While Rel-10 CSI-RS could be sufficient for CoMP measurements for most deployment scenarios, coordinated transmission of the CSI-RS might be considered if sufficient gain can be shown. In our view, no further enhancement of DL DM RS is needed for CoMP operation. 
3.2.2 UE feedback 
CSI feedback accuracy is clearly a critical factor to guarantee effective CoMP operations [4]. Each UE should report CSI for multiple eNBs, allowing efficient switching between SU-MIMO (low and high rank), MU-MIMO and CoMP. Approaches such as concatenated codebooks could be considered [5]. 
Regarding implicit vs explicit feedback, implicit feedback is probably still a pragmatic and reasonable assumption in the Rel-11 timeframe, although explicit approaches could be considered at some stage if suitable performance and testability can be demonstrated.     
CoBF/CoSched might require the report of additional measurements targeting the interfering cells, concerning both directional information and SINR measurements. 
JP requires high feedback accuracy. For FDD, a weighted CSI feedback approach could be considered to reduce the feedback overhead [6][7]. For TDD, channel reciprocity could be exploited. 
3.2.3 Latency
For downlink schemes, the delay between the CSI measurement and their application should be minimized due to the limited coherence time of the channel. The overall latency is constrained by processing time, feedback reporting delay and backhaul delay. JP CoMP in particular depends on a low-latency backhaul transport mechanism.
3.2.4 Calibration
Antenna calibration should be investigated in respect of the validity of TDD channel reciprocity assumptions. Over-the-air antenna calibration may need to be considered if the current self-calibration is not able to satisfy the requirements for CoMP. Simulation assumptions such as accurate reciprocity modelling need to be discussed in order to evaluate the impact of imperfect channel reciprocity and antenna calibration error [8]
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4 Conclusions
In this contribution, we have provided a high-level view of CoMP schemes and standardization aspects for consideration in the Rel-11 Study Item phase. In summary, we make the following recommendations:
· Priority should be given to CoBF/CoSched for standardized backhaul.
· For JP CoMP, preliminary evaluation has shown significant gains for inter-site JP while gain from intra-site JP is limited. Considering the complexity in standardizing the backhaul, priority should be given to intra-vendor operation for JP CoMP.

· HetNet (macro+pico) is a high priority CoMP deployment scenario. Homogeneous macro-cells and RRHs may also be considered.
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