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1. Introduction

Coordinated Multiple Point (CoMP) transmission/reception is proposed as a method to improve coverage and to increase cell-edge and average cell throughputs in order to meet the requirement of LTE-Advanced.
Due to performance and complexity tradeoff reasons, various cell clustering methods were introduced including Fixed Clustering, UE-Specific Clustering, and Semi-Static Cell Clustering (SSCC) [1-2]. To facilitate the discussions on CoMP configuration and operation, terminologies for various CoMP cluster sets are provided in [3].

In this contribution, we further look into the consideration points for cell clustering using the unified terminologies provided in [3] and also discuss the feedback information required for CoMP configuration.
______________________________________________________________________
2. Considerations for Cell Clustering
Since the scheduling complexity and backhaul demand of the UE-specific clustering method makes it impractical for real implementations, there are some mutual understandings of a need for a semi-static clustering of cells on the network-level, which is defined as CoMP Network Clustering Set (CNCS) in [3]. There may be some concern on the UEs located at the boundary region of the CNCS’s, i.e., they may not be able to fully benefit from CoMP operation, which may be resolved by allowing CNCS #1 and CNCS #2 to overlap with each other as in figure 1. In this case, the schedulers of CNCS #1 and CNCS #2 should cooperate with each other as if a single virtual scheduler controls the composite region of CNCS #1 and CNCS #2. Obviously, there is a trade-off between the amount of scheduling overhead and performance gain obtainable using such method.
CoMP Measurement Cell Set (CMCS) corresponds to the neighbour list in E-UTRA. Although sending the neighbour list is not mandatory for E-UTRA, it should be beneficial to have CMCS conveyed to the UE so as to reduce the search time of reference signal measurement/report of other cells. This is Cell-specific in the sense that the network notifies the neighbour list of the cells located around the cell the UE is located in. 
CoMP Reporting Cell Set (CRCS) is the set of cells that UE actually reports to the network. CRCS is equal to CMCS if the feedback payload size is to be fixed to that of CMCS. Otherwise, CRCS is always equal to or smaller than CMCS. This is because the UE may want to reduce the size of CRCS compared to CMCS to reduce the amount of feedback overhead. Here, we assume CRCS is equal to CMCS and CMCS includes a relatively small number of cells.
After measurement of CMCS and if an event triggers the UE to send a Measurement Reports, UE shall send the Measurement Reports to the eNB. Based on this Measurement Report, the network shall decide the cluster of cells to be used for coordination and the CoMP method to be used. For CoMP Joint Processing (CoMP-JP) case, the network decides the cells to be included in the CoMP Active Transmission Set (CATS). For the CoMP Coordinated Scheduling/Beam Forming (CoMP-CS) case, the network decides the cells to be included in the CoMP Coordinated Point Set (CCPS). Within the CCPS, one cell shall be selected as CATS. Thus, for the CoMP-CS case, CATS shall always comprise of only one cell. Also, for a hybrid case where CoMP-JP is used for some cells and CoMP-CS is used for others cells, CCPS shall be equal to or greater than CATS.
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Figure 1. CNCS overlapping case 

3. Feedback information for CoMP configuration
The feedback information required for efficient CoMP configuration may vary according to the actual CoMP scheme supported by the network. The two CoMP schemes to be considered are CoMP-JP and CoMP-CS. 
For example, in figure 2, it is assumed that the maximum CATS size is two (2), such that UE1’s CATS consists of cell 1 and cell 2. As UE1 moves towards the joint region consisting of Cell1, Cell2, and Cell3, UE1 is able to receive signals from eNB1, eNB2, and eNB3. Assume Cell1 - Cell2, Cell1 – Cell3, Cell2 – Cell3 pairs may comprise the CATS for CoMP-JP and the CCPS for CoMP-CS, and Cells 1, 2, 3 are all within the CNCS. Figure 3 shows an example of the feedback information required for CoMP configuration. Here, SINRN is the SINR from eNBN, where N=1, 2, 3. SINR_JPN-M is the effective SINR from eNBN and eNBM assuming eNBN and eNBM are CoMP-JP set, where N=1,2,3, M=1,2,3. SINR_CSN-M is the effective SINR from eNBN and eNBM assuming eNBN and eNBM are CoMP-CS set, where N=1, 2, 3, M=1, 2, 3. Note that the amount of SINR information required for CoMP-CS is greater than that for CoMP-JP, since SINR_JPNM is equal to SINR_JPMN, but SINR_CSNM is not always equal to SINR_CSMN.
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Figure 2. UE1 in 3-way Handoff region 
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Figure 3. Information required for CoMP configuration
For CoMP-JP case, where it is assumed that identical information is sent form Cell 1 and Cell 2, the effective SINR for Cell 1 - Cell 2 pair can be calculated as

SINR_JP12 = RSRQ1 + RSRQ2                                                                                                           (1)
For CoMP-CS case, where it is assumed that the interference form Cell 2 can be completely silenced, the effective SINR for Cell 1 - Cell 2 pair can be calculated as

SINR_CS12 = RSRP1 / ((RSRP1 / RSRQ1) – RSRP2)                                                                         (2)
Here, RSRP1 and RSRP2 are the Reference signal received power from Cell1 and Cell2, respectively. RSRQ1 and RSRQ2 are the Reference signal received quality from Cell1 and Cell2, respectively. Thus, based on the above assumptions, the feedback information required for CoMP configuration are the RSRP and RSRQ of the cells within CMCS. But, since the combining of received signals or silencing of neighbour signals may not be perfect, and since pre-coding matrixes may be used, and also since the exact CoMP scheme used may differ for various deployments, it may still be necessary for the UE to send additional information to eNB.
To reduce the amount of required information, CCPS and CMCS size should be maintained to a minimum. To further reduce the amount of payload on the feed back channel, SINR may be converted to a CQI, which would represent the quantized value of the corresponding effective SINR. But in this case, performance degradation due to quantization error is inevitable.

______________________________________________________________________
4. Summary
In this contribution, we discussed:

· Consideration points for CoMP clustering.
· Semi-static network-level cell clustering

· CMCS indication for fast cell search
· Relatively small number of cells in CMCS
· Feedback information needed for CoMP configuration.
· RSRP/RSRQ for cells within CMCS
______________________________________________________________________
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