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1 Introduction
Coordinated multiple point (CoMP) transmission/reception is proposed for LTE-A to improve coverage and to increase cell-edge and average cell throughputs. CoMP transmission/reception is also considered as an effective approach for inter-cell interference coordination (ICIC) in LTE-A due to inherent joint scheduling/processing at the coordinated cells. 
Coordination among all eNBs in the system provides significant increase in cell-edge and average cell throughputs. However, data/CSI sharing among all eNBs in the system requires high backhaul capacity and is too complex to implement. To reduce the complexity, cooperation among a limited number of eNBs for communicating with a particular UE may be considered. One issue related to CoMP transmission/reception is then to determine the coordinated cell cluster serving a specific UE in order to have, e.g, the largest cell throughput for an accepted level of scheduling complexity and backhaul capacity. 
This paper contains updates on our previous contribution on cell clustering [1]. In this contribution, we mention some implementation details of our proposed clustering approach in terms of the recently developing CoMP terminology [2], [3].
2 Cell Clustering for CoMP

2.1 Pure UE-Specific Clustering

The cluster of coordinated eNBs to serve a particular eNB is selected based on the long-term channel conditions. In a pure UE-specific clustering approach, the cluster of coordinated cells is chosen based on the preference of the UE. For a fixed cluster size, this approach provides the largest throughput gain. However, this approach requires scheduling among all eNBs in the system rather than the eNBs in the coordinated cluster. This is due to the fact that the coordinated clusters corresponding to different UEs may overlap and this requires coordination among all overlapping clusters, which can be the whole network. A pure UE-specific clustering approach is then very complex from a scheduling point of view. 
2.2 Fixed Clustering

In the fixed clustering approach, the network is divided into non-intersecting coordinated clusters and scheduling is required only among the eNBs in the cluster for serving any UE located in the same cluster. The fixed clustering approach has low scheduling complexity; however, it provides limited throughput gain. Fig. 1 illustrates an example of fixed clustering approach of size three cells. The network is divided into coordinated clusters (1,6,20), (2,9,10), (3,13,17), and so on. 
2.3 Proposed UE-Specific Clustering

We introduce a UE-specific clustering approach where the cluster of eNBs serving a particular UE is a subset of a larger fixed cluster rather than the whole network. The subset of the larger cluster can be different in different sub-bands and different times. This approach requires scheduling among the eNBs in the larger fixed cluster (rather than all eNBs in the network) and can provide most of the achievable throughput gain. Fig. 2 illustrates an example of the proposed UE-specific clustering approach.
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Fig. 1: Fixed cluster of size three. Cells 1, 6, and 20 are coordinated to serve UEs within the cluster.
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Fig. 2: The proposed UE-specific cluster of size three. Cell 1 is coordinated with two other cells within the shaded area. 

Fig. 3 compares the SINR geometry for different clustering approaches. The downlink of a cellular network with 19 hexagonal cells and three cells per cell has been considered. ISD = 500m, and antenna front-to-back gain = 20dB. The channels are modelled based on distance-dependent attenuation and shadowing. CoMP transmission is only applied to UEs with received (pre-CoMP-)SINR less than SINR​th=0 dB. The post-CoMP-SINR (SINR after CoMP) is calculated by turning two (out of 56) interfering signals into the desired signal. This corresponds to open-loop transmit diversity scheme on three coordinated eNBs.
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Fig. 3: The SINR geometry for different clustering approaches.
2.3.1 Some details on implementation issues
The proposed clustering approach can be implemented as follows. A UE in a specific cell measures the received power from all eNBs in the larger cell set. Hence, the larger set may be called as CoMP measurement cell set (CMCS) [2], [3]. The CMCS is cell-specific rather than UE-specific. The UE reports a subset of cells in the CoMP measurement cell set from which receives the highest powers. This subset is hence called as CoMP reporting cell set (CRCS) [2], [3]. The CRCS is UE-specific rather than cell-specific. According to the UE’s report, the network decides which cells within CRCS should actually perform CoMP transmission. The set of cells that perform CoMP transmission, which is a subset of CRCS, is called CoMP active cell set (CACS) [3]. It should be noted that although only eNBs in CACS perform CoMP transmission to the UE, scheduling coordination is required within the whole CMCS as different CACSs corresponding to different UEs may overlap.
3 Summary
We compared different clustering approaches for CoMP transmission and evaluated their corresponding SINR enhancement, as a measure of ICI mitigation. We mentioned some implementation details of the proposed clustering approach in terms of the recently developing CoMP terminology [2], [3].
References

[1] R1-090745, “Cell clustering for CoMP transmission/reception”, Nortel

[2] R1-091064, “Proposal for CoMP terminology alignment”, LGE
[3] “CoMP: scenario, design criterion, category and area, UL issue”, Huawei
































































































































































PAGE  
1

