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1. Introduction

According to the technique report [1], scenario 4 of CoMP techniques is defined as the following: 

· Heterogeneous network with low power RRHs within the macrocell coverage where the transmission/reception points created by the RRHs have the same cell IDs as the macro cell

But in TDM eICIC, the marco cell and low power nodes within the macrocell coverage have different cell IDs. In RAN1 #67 meeting, one contribution [2] explained that frequency domain ICIC in CoMP scenario 4 should be enhanced. It is clear that the similar potential issue would be caused when CoMP and TDM eICIC simultaneously deployed in the same network. 

In this contribution, we present relevant scenario on aforesaid issue and give initial analysis.  
2. Discussion
Coordinated multi-point operation and TDM eICIC both are hot topics in 3GPP Release 11 standardization work. And as key features of LTE-Advanced system, considering network performance enhancement and user experience improvement, both of them may be deployed in the same network by operators in the future. It is also possible that operators may utilize more than one scenario of CoMP. From the other side, scenario of different features co-deployment should be investigated in order to flexible deployment and further evolution of LTE-Advanced.
In Rel-10, for heterogeneous network deployment, time domain eICIC had been proposed and considered as one of major solutions to resolve the interference issue in HetNet. As Rel-10 discussion result, ABS has been written in specifications and several information elements have been defined, including ABS information and ABS status. However, X2 signalling for TDM eICIC seems unsuitable for scenario 4 of CoMP. 
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Figure 1. Interference scenario in CoMP scenario 4
As illustrated in Figure 1, Pico 3 is the serving cell for UE 1 and main interferences come from cluster 1. If TDM eICIC is deployed in network, interference coordination information will be exchanged between Pico 3 and Macro 1 via X2 signaling. Pico 3 requests ABS setting of Macro 1 and then Macro 1 sets ABS patterns to avoid interference to victim UE in coverage of Pico 3. However, as each transmission/reception point in cluster 1 (Macro 1, Pico 1 and Pico 2) has the same cell ID, each point in cluster 1 will set the same ABS pattern not only for Macro 1 but also for Pico 1 and Pico 2 when Macro 1 receives ABS setting request from Pico 3. That will cause the resource utilization reducing in cluster 1 because the major interference sources to UE 1 may be Macro 1 and Pico 2. Pico 1 almost does not cause interference due to the large distance between Pico 1 and UE 1. 

In this situation, if Macro 1 and Pico 2 configure ABS pattern and Pico 1 still transmits to UE 2 in cluster 1 on the corresponding ABS subframe, it would effectively improve the resource utilization of cluster 1. This means that UE should distinguish the interferences from different transmission point with the same cell ID. Further interference measurement researching should adequately consider this scenario. And possible solution and detailed signaling should be further discussed.

Proposal 1: Interference measurement research should adequately consider UE distinguish the interferences from different transmission point with the same cell ID.

Proposal 2: Possible interference solution and detailed signaling should be further discussed for CoMP scenario 4 based on time domain eICIC.
3. Conclusion

We discussed in this contribution TDM eICIC simultaneously deployed in CoMP scenario 4 and analyzed interference situation in this scenario. The following proposals were listed based on the discussion:
Proposal 1: Interference measurement research should adequately consider UE distinguish the interferences from different transmission point with the same cell ID.

Proposal 2: Possible interference solution and detailed signaling should be further discussed for CoMP scenario 4 based on time domain eICIC.
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