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1 Introduction
As indicated in [1]-[2], coordinated multi-point (CoMP) transmission and reception has been considered for LTE-Advanced as a tool to improve the coverage of high data rates, the cell-edge throughput, and also to increase system throughput. Reviewing outcomes of the study item on CoMP during the period of April 2008 through March 2010, we believe CoMP is an important evolution technique for Rel-11. Moreover, with supports from most of 3GPP members, the revised study item description [3] of CoMP has been approved in 3GPP RAN#50. In this contribution, we present our views of studies on CoMP in Rel-11. Section 2 shows our considerations on standardization enhancements for CoMP to achieve performance merits. Section 3 shows our concerns on RRH-based deployment which is expected to make the benefits of CoMP. Section 4 sums up our main proposals.
2 Standardization Enhancements for CoMP Operation in Rel-11
2.1 Definition, Creation and Maintenance of CoMP Sets
RAN1 has defined two terminologies for CoMP sets in TR36.814 as follows:
· CoMP cooperating set: set of (geographically separated) points directly or indirectly participating in PDSCH transmission to UE.

· CoMP measurement set: set of cells about which channel state/statistical information (CSI) related to their link to the UE is reported.

In the above definition of CoMP measurement set, there is a default assumption that the set which CSIs to be measured is the same as the set which CSIs to be fed back. In our point of view, in order to support flexible feedback scheme which can reduce the feedback overhead, the measurement set and the feedback/report set should be indicated individually. We propose to re-define the CoMP measurement set and add the definition of CoMP feedback set as follows:
· CoMP measurement set: set of cells about which channel state/statistical information related to their link to the UE is measured using reference signals.
· CoMP feedback set: set of cells about which channel state/statistical information related to their link to the UE is reported.

Moreover, since cooperation among all cells in a network is practically difficult due to the huge amount of data/signalling sharing and complexity on implementations, it is natural to limit the size of one CoMP set. So the cells in the networks are grouped into multiple cooperating sets. Previous studies have showed that fixed clustering approach is simple but with limited performance gain. In order to further explore the potential of CoMP, adaptive clustering approach should be used to create CoMP cooperating set for each user. Therefore, we propose that the standardization support to adaptive clustering approach should be studied in new CoMP study item.
· Proposal 1: Standardization support to adaptive clustering approach should be further studied for CoMP.
2.2 CSI measurement and Feedback Mechanisms
In previous studies, it was considered that the feedback mechanism for CoMP lies in the same framework for single-cell operation, by which UE may feedback a separate codeword index from single-cell codebook to represent the CSI for each cell and UEs need to feedback the inter-cell information, e.g. inter-cell channel phase difference [4], additionally. In this case, CoMP performance is related to not only intra-cell quantization accuracy but also additional inter-cell quantization accuracy. With a limited feedback budget, if the feedback bits are not well allocated between intra-cell information and inter-cell information, the CoMP’s performance will severely degraded. Therefore, we propose that multi-cell codebook should be adopted for CoMP and feedback mechanism using multi-cell codebook should be studied.
· Proposal 2: Multi-cell codebook and corresponding feedback mechanism should be further studied for CoMP, where non-transparent CoMP is not excluded.
We also notice that most of feedback schemes presented in previous studies are to feed back CSI between UE and all cells in the CoMP measurement set. However, if every channel is quantized by using the same amount of bits in spite of whether this channel is worthy to use the bits, the feedback accuracy of good channels can not be assured. As a result, the performance merit of CoMP cannot be recognized (even worse than no CoMP). Therefore, when feedback bit budget is limited (usually it is), to efficiently utilize these bits is important to CoMP. We propose that adaptive feedback scheme should be adopted according to each channel’s condition.

· Proposal 3: Adaptive feedback schemes should be further studied for contributing to feedback accuracy improvement and overhead reduction.
3 RRH-based CoMP Deployment
Different with the convention deployment type discussed in previous studies, distributed antennas/remote radio heads (RRHs) network is expected to take advantage of CoMP. Figure 1 shows some examples of RRH-based CoMP deployment, where RRHs are distributed within network layout and connected to eNBs by optical fibers. Distributed RRHs can shorten the propagation distance of radio signal from eNB to UE so as to reduce propagation loss. Assuming that all conditions except for the loss depending on the distance are same among all RRHs, RRHs with short distance to UE are appropriate for the UE as shown in Figure 1, where the RRHs may belong to same eNB, different eNBs or different base band unit (BBU) of a super eNB.
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(a) Inter-site and intra-site CoMP with RRHs.                   (b) RRH-based CoMP with super eNB.
Figure 1.  Examples of RRH-based CoMP Deployments.
Therefore, CoMP transmission with appropriate cooperating set is important to the RRH deployments. One cooperation set can be some RRHs belonging to different eNBs (inter-site CoMP), subset of RRHs belonging to an eNB (intra-site CoMP), and flexible RRHs combination among multi-cell RRHs connected to a super eNB. We have presented some multi-cell RRH selection issues for CoMP in [5]. We propose that the solutions for RRH-based CoMP should be studied sufficiently in Rel-11 to achieve performance benefits.
· Proposal 4: The solutions for RRH-based CoMP should be studied sufficiently to achieve performance benefits.
4 Conclusions
This contribution has shown our views on CoMP studies for Rel-11. To sum up the points, we propose that:
· Proposal 1: Standardization support to adaptive clustering approach should be further studied for CoMP.
· Proposal 2: Multi-cell codebook and corresponding feedback mechanism should be further studied for CoMP.
· Proposal 3: Adaptive feedback schemes should be further studied for contributing to feedback accuracy improvement and overhead reduction.
· Proposal 4: The solutions for RRH-based CoMP should be studied sufficiently to achieve performance benefits.
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