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1 Introduction
Coordinated multiple point transmission and reception (CoMP) is believed by many companies as one of the main techniques to improve the system capacity and coverage of the LTE-Advanced systems. Among all the contributions, some were focused on intra-eNB coordination [3][4][5], while some expressed strong interest in inter-eNB coordination [1][2][3]. This paper analyses the both intra-eNB coordination and inter-eNB coordination schemes, and suggests that the intra-eNB coordination scheme be the focus of CoMP, and the flexibility of inter-eNB coordination scheme be constrained by X2 interface limitations.
2 Inter-eNB coordination and intra-eNB coordination schemes
2.1 Inter-eNB coordination scheme
2.1.1 Implementations in inter-eNB coordination scheme
In inter-eNB scheme, coordination among eNBs is carried out so that users could be served by distributed antenna points from different eNBs. This method is typically beneficial to cell-edge users, whose throughput requirement is an important target for LTE-Advanced. 
In order to enable the inter-eNB coordination, a certain degree of information should be exchanged among eNBs. In this section, two approaches may be applied for information exchange:
Approach 1: Fully share information among coordinated eNBs

In this approach, scheduling information, dynamic channel knowledge and user data are shared among the coordinated eNBs. While the latency of X2 interface is in the range of 20ms [6], the shared information may not reflect current status promptly and thus the jointly processing gain will be less. In addition, the transmission of the shared information above would introduce a heavy overhead on sidehaul.
Approach 2: Partly share information among coordinated eNBs

In this approach, semi-static scheduling information and channel knowledge are shared among coordinated eNBs, while exchanging user data may not be necessary. This approach is less limited by latency and overhead. However, without instant channel information and user data, the eNB cannot jointly process the signals received at multiple points on time, therefore the joint processing gain becomes unattainable.
In summary, the performance gain of inter-eNB coordination scheme is restricted by the latency and overhead of X2 interface.

2.1.2 Possible solutions for inter-eNB coordination scheme
Although there are the problems of overhead and delay on X2, inter-eNB coordination study should not be completely excluded from CoMP. Inter-eNB needs to consider more practical implementations and makes more compromises in functionalities.

The following two approaches could be considered:
· Enhance X2 interface capability

There are many possible solutions to enhance X2 interface capabilities, e.g., reducing X2 processing time, building a direct link between two eNBs and etc. However, these approaches would need much standardization efforts on the current specifications.
· Limit the coordination flexibility

To limit the coordination flexibility, we could adopt coordination schemes which are less sensitive to latency or require less overhead, such as SFR and etc. Also, other effective schemes should be investigated to fulfill the requirement of LTE-Advanced. This method is recommended as the enhanced inter-eNB scheme.
2.2 Intra-eNB coordination scheme
2.2.1 Implementations in inter-eNB coordination scheme
In intra-eNB scheme, the central controller at the eNB retrieves information from distributed access points within the eNB scope and allocates resources to satisfy UE’s QoS and optimize network performance. The situation now differs from the inter-eNB scheme in the following ways:
Firstly, since the central controller will jointly process the signals received from distributed multiple points, the latency of the X2 interface in inter-eNB case is replaced by processing delay inside one eNB, which is much shorter than the former one. Thus, it would be relatively easier to meet the delay requirement of CoMP in the intra-eNB scenario.
Secondly, since there is no complicated coordination signalling through X2 interface, no additional overhead on the sidehaul is needed in intra-eNB scheme. 

Therefore, the latency and overhead constraints on X2 interface does not exist in intra-eNB coordination scheme.
According to the descriptions above, intra-eNB CoMP is expected to obtain significant jointly processing gain and thus the network throughput and spectrum efficiency would be enhanced. 
2.2.2 Concerns in intra-eNB coordination scheme
The intra-eNB scheme implies a central controller with a number of co-located or distributing-located antenna points and the antenna points are connected to the eNB by a certain physical connection, e.g. fiber. The indoor deployment of these wireline connections requires less effort to construct while the out-door deployment might have OPEX difficulties. 
3 Conclusion
We analyse the intra-eNB coordination scheme and inter-eNB coordination scheme for the CoMP application in LTE-Advanced. Intra-eNB coordination scheme could obtain great joint processing gain and the network throughput and spectrum efficiency could be enhanced; inter-eNB coordination scheme is constraint by the X2 bearer capability and delay so that enhancing the X2 interface capability or limiting the flexibility of coordination is required.
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