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1. Introduction

The WID for Further Enhancements to LTE TDD for DL-UL Interference Management and Traffic Adaptation [1] was approved in RAN#58 meeting. In the WID, one objective is target for interference mitigation schemes which is as following

· Agree on interference mitigation scheme(s) for systems with TDD UL-DL reconfiguration to ensure coexistence in the agreed deployment scenarios, and specify the necessary (if any) mechanism(s) to enable the agreed interference mitigation scheme(s), e.g.

· E-UTRAN/UE measurements, backhaul coordination, and signaling,

· Power control;

During study item phase, several interference mitigation schemes were studied and determined to have further study in work item [2], which are as following. 
· Scheme 1: Cell clustering interference mitigation (CCIM)

· Scheme 2: Scheduling dependent interference mitigation (SDIM)

· Scheme 3: Interference mitigation based on eICIC/FeICIC schemes

· Scheme 4: Interference suppressing interference mitigation (ISIM)
In this paper, we will discuss the general clustering and de-clustering for the CCIM scheme.

2. Cell Clustering Interference Mitigation 
2.1 Clustering
As analysed in [3][4][5], the coupling loss between TDD eNBs could be used to form clusters. By setting proper coupling loss thresholds, sufficient isolation is provided between cell clusters so that the cross-link interference may not be severe between clusters. The coupling loss value between TDD eNBs could be obtained by eNB measurement [6]. However, only considering coupling loss between TDD eNBs may be not enough, that is, other factors may also need to be considered for clustering. For example:
· Traffic load status of different TDD eNBs. It could help to get more accurate TDD configuration for all cells in the cluster. For example, only TDD eNBs with similar DL/UL ratio which also meet coupling loss requirement could form a cluster. In this way, the efficiency of cluster could be higher since each small cell within the cluster could get the TDD configuration which is close to its desired TDD configuration to get adaptation gain.
Observation#1: Besides coupling loss value, other factors should also be considered for clustering.

Besides, there are other issues should be considered for clustering
1. The clustering process is central controlled or distributed?

2. How to configure the coupling loss threshold value for each TDD eNBs?

3. How to decide the cluster ID of each cluster?

4. What’s the possible procedure of the clustering?
Proposal#1: Above issues should be considered for clustering.

2.2 De-Clustering

According to [7], there is possibility that a cluster needs to be de-clustered to increase adaptation flexibility or decrease inter-cluster interference if the cluster size, i.e. the TDD eNB number within a cluster, is larger than 1 [8]. Two methods are proposed to solve the problem: one is to relax the clustering criterion, that is, the coupling loss threshold value, for example using 70dB coupling loss instead of 90dB coupling loss will make the cluster size smaller. Another method is trying to select one cutting cell and then break one cluster into two or more smaller clusters.
For the first method, we think it’s simple and straightforward. But we need to define some trigger events to trigger this clustering criterion relaxation. Also, how to relax the clustering criterion should also be defined, e.g. central controlled or distributed. For the second method, we think there are some restrictions since sometimes it will be hard to find a suitable cutting cell to de-clustering the cluster.
Observation#2: Relaxing the clustering criterion could be a good way for cell de-clustering.

Proposal#2: Above issues should be considered for cell de-clustering.

3. Conclusion 

In this contribution, we discuss the general clustering and de-clustering for the CCIM scheme.
Proposal#1: The issues mentioned in section 2.1 should be considered for clustering.

Proposal#2: The issues mentioned in section 2.2 should be considered for cell de-clustering.
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