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Introduction
In 3GPP RAN #50 meeting, a revised CoMP study item was agreed for Release 11 [1]. As an initial phase of the discussions, RAN1 should

· Identify realistic conditions for the suggested deployment scenarios specified in [1].

· Identify potential transmission schemes for further study.

In this contribution, we describe different deployment scenarios for CoMP and applicable transmission schemes for the purpose of initiating further discussions and studies within RAN1.
CoMP for Release 11 
In general, CoMP includes any schemes where coordination between multiple transmission points is needed. The transmission points may belong to the same or different cells. Accordingly, CoMP can be classified into two categories: 

· Intra-cell CoMP: Coordination within a cell between distributed RRHs belonging to the cell.
· Inter-cell CoMP: Coordination between different cells. Each involved transmission point is a cell.
Intra-cell CoMP

For intra-cell CoMP, the coordination is done among the RRHs distributed within the cell as shown in Figure 1.
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Figure 1. An illustration of intra-cell CoMP.
Some of the characteristics of the intra-cell CoMP are the following
· RRHs are distributed in different locations throughout the cell.
· Antennas involved in intra-cell CoMP may have different configurations (TX power, antenna pattern, etc)
· Negligible latency between the interface between a cell(s) and the RRHs connected to the cell(s) using proprietary connection (ex. Optical fiber connection).
Possible functionalities that can be realized for intra-cell CoMP are dynamic switching and clustering where the RRH(s) serving a specific UE may be adaptively changed according to the wireless resource availability and a UE’s channel status. Dynamic switching and clustering can be used in conjunction with specific CoMP transmission schemes such as JP/CS/CB to provide higher performance enhancement. Further enhancements can be considered in the area of efficient control signalling, feedback support, and the application of carrier aggregation.
Inter-cell CoMP

For inter-cell CoMP, depending on the nature of the coordinated cells, we can further divide CoMP schemes into
· CoMP for homogeneous networks
· CoMP for heterogeneous networks
Illustrations for the above categorization are provided in Figure 2.

[image: image2.emf]Cell 1

Cell 2

Cell 3

X2 or 

dedicated link

X2 or 

dedicated link

X2 or 

dedicated link

Macro Cell 1

Pico Cell 1

Pico Cell 3

Pico Cell 4

Pico Cell 2

CoMP for a homogeneous network CoMP for a heterogeneous network


Figure 2. Illustrations of CoMP for homogeneous and heterogeneous networks.
The left part of Figure 2 shows CoMP for the case where the cells participating in the CoMP operation form a homogeneous network. Some of the characteristics of CoMP for homogeneous networks include:
· Similar transmission parameters for all cells (TX power, number antennas, identical cell shape/size, etc).

Latency between cells may vary depending on whether it is based on X2 interface or dedicated connection. Accordingly, the evaluation and design should consider both possibilities. Transmission schemes that can be considered for CoMP in homogeneous networks include the following:

· CoMP JP/CB/CS
· Downlink CoMP with carrier aggregation

· Multi-stream cell-edge CoMP
· Uplink CoMP
Note that each scheme may be adequate in enhancing a specific target performance criterion while it is not so useful for other criteria.
The right part of Figure 2 shows CoMP for the case where the participating CoMP cells form a heterogeneous network. CoMP in heterogeneous network may be between macro and pico cells or macro and femto cells. Compared to CoMP for homogeneous networks, the conditions for heterogeneous network might have the following differences:

· A macro cell and a pico/femto cell might have different transmission powers, antenna configurations (ex: number of antennas, antenna pattern), etc.

· And consequently different pathloss models, coverages, number of serving UEs, etc.
One possible area for consideration in HetNet is spatial domain ICIC in which different cells coordinate different beam directions so that all the transmission power resource at the network is utilized. S-ICIC for HetNets is similar to CoMP CB/CS schemes for homogeneous systems.
Conclusion

In this contribution, we described different deployment scenarios for CoMP and applicable transmission schemes for the purpose of initiating further discussions within RAN1. It is recommended that RAN1 carefully study and evaluate those scenarios and transmission schemes.
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