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1 Introduction
In [1], the definition and functionalities of cell clustering were discussed, and we described a distributed cell clustering approach. In this contribution, we complete the discussions with a description and analysis of a centralized cell clustering approach. 

2 Centralized Cell Cluster  
One way of operating a cluster, once formed, is to cooperatively set the UL-DL configurations within the cluster with the aim of minimizing the number of colliding subframes between cells in the cluster. Thus, in the limit, the same TDD U/D configuration is used for all cells that belong to the same cluster.
In a centralized cell cluster a master eNB exists, which can be either a macro eNodeB or a low power eNodeB. Procedures and X2 signalling would in this case be needed to perform the following coordination:

· Enable a cell to request a change of UL-DL configuration due to a change in UL-DL traffic ratio

· Enable the master eNB to instruct other cells which UL-DL configuration to use. 

An example of a centralized cell cluster operation can be described as follows: 
1. The master eNodeB collects the U/D configuration information (i.e. TDD UL-DL configuration type modification IE mentioned above) for the managed cells over backhaul (e.g. X2). 

2. The master eNodeB constructs the matrices that record the number and the location of the colliding subframes between neighboring cells from the managed cells based on the information obtained in step 1. 

3. A victim/interfered cell sends the master eNodeB a “TDD U/D configuration coordination request” message. 

4. The master eNodeB identifies the cells that are colliding with the victim cell based on the matrix recorded in step 2. Then, the master eNodeB takes such request into account when coordinating the U/D configuration type update for the colliding cells (e.g. reducing or minimizing the number of the colliding subframes). 
5. The master eNodeB sends “U/D configuration type update” message to the coordinated/selected cells with the appointed U/D configurations. 

Figure 1 illustrates an example of a centralized cell cluster operation.
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Figure 1: An example of Centralized Cell Cluster coordination
3 Summary 
In this contribution, we have described and provided an example of a centralized cell cluster implementation and operation. The pros and cons of centralized and distributed cell clustering approaches should be studied further.  
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