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1. Introduction

Coordinated Multiple Point (CoMP) transmission/reception (CoMP) 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 [1]. 

Due to implementation limits, cell clustering, i.e., restriction on the number of eNBs serving a specific UE, is required in order to balance the scheduling complexity / backhaul demand and the throughput gains of CoMP. Two different kinds of cell clustering methods were introduced and also a hybrid cell clustering method was proposed to take advantage of both methods [2]. 

In this contribution, we briefly summarize the pros and cons of the various cell clustering methods and discuss yet another cell clustering method called, Semi-Fixed Cell Clustering (SFCC) as another alternative for cell clustering, where the network entity manages the clustering of cells in a dynamic manner.

______________________________________________________________________
2. Semi-Fixed Dynamic Cell Clustering
Despite the large throughput gains of UE-specific clustering, the scheduling complexity and backhaul demand of the UE-specific clustering method makes it impractical for real implementations. Thus, the default mode of operation for cell clustering should be the fixed clustering method, where the network predefines the clusters. Although the fixed clustering method is the most simplest in terms of implementation, the throughput gain obtained by this method is limited. In hybrid UE-specific clustering method, where the cluster of eNBs serving a particular UE is a subset of a larger fixed cluster, it is proposed to provide most of the achievable throughput gain of UE-specific clustering while reducing the scheduling complexity and backhaul demand by only requiring scheduling among the eNBs in the larger fixed cluster rather than all the eNBs in the network. But still, this method assumes that the UE is in charge of the clustering of cells and the management of clusters.

Letting the UE decide and manage its own cell cluster set has its own advantages in reducing the amount of overhead on the Up-Link (UL) and the data exchange on the backhaul. But, due to network security and stability reasons, one may prefer to let the network manage such system parameters opposed to giving the UE the authority to manage the clusters. Also, one may choose to increase the flexibility of the system by allowing the clustering of the cells to take place in certain time intervals, e.g. in units of super frame as in figure 1., and also allow parameters such as the number of eNBs in each cluster to vary over frequency and/or time in order to dynamically adapt to the changing environments.
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Figure 1. Example timing for Semi-Fixed Cell Clustering 

For the UE to trigger the dynamic cell clustering, UE should monitor the inter-cell-interference (ICI) from its neighboring cells and report such information to the network so that the network can make the appropriate clustering decisions. Depending on the CoMP scheme deployed, it is expected that the UE may have to report ICI information of its neighboring cells both for the case when CoMP is used and also for the case when CoMP is not used. The exact feedback parameters and the update-frequency of such parameters for the UE-assisted cell clustering method are for further study. 

Figure 2 presents a cell clustering example of a 4-tier cellular system (61 eNBs) where the cluster size is fixed to 3 and the clustering of cells take place at times t1 and t2, respectively.
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Figure 2. Cell clustering example of a 4-tier cellular system (Cluster size = 3)
______________________________________________________________________
3. Summary
In this contribution, we discussed:

· Pros and cons of various cell clustering methods
· Semi-Fixed Cell Clustering (SFCC) method, where the cluster of cells are chosen dynamically to adapt to the changing environment.
______________________________________________________________________
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