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1 Introduction

CoMP and FeICIC have been hot topics in latest RAN1 meetings. They are taking different technical solutions but aiming for the same target – improving system performance and user service quality of cell edge.

In this contribution, we are about to compare their differences and common points in techniques, scenarios and discuss possible issues of co-existence.
2 Discussion
Frequency reusing factor of one can be configured in LTE system, which means same frequency resource is reused among neighbour cells. Its side effect is severe interference in cell edge region. The power of these signal and channel of neighbour cell at same frequency and time may greatly decrease SINR and further impact UE receiver decoding performance.
To improve system performance and user service quality, especially of cell edge, FeICIC and CoMP are expected techniques. Both of them can be configured to improve UE decoding performance.

Observation 1: CoMP and FeICIC are aiming to the same target: improve system performance and user service quality, especially of cell edge.

Technical methods adopted in CoMP are to coordinate in many geographically separated sites. There are many different coordination ways with different characteristics under CoMP, such as JT,DCS,CS/CB etc... Similar as an extension of MIMO, CoMP JT may utilize different signals of separate sites, make use of coordinated precoding based on channel estimation and interference measurement, and transform them into detectable useful signal then increase SINR. CoMP DCS dynamically, in subframe level, select the most ideal cell as the transmission point, which largely benefit the UE reception from a system point of view. Very differently, FeICIC does not transform the received signal of adjacent cells into useable signal or change the transmission or reception point, but utilize time and/or power resource to mitigate interference. Its side effect is that the interfering cells have to almost blank some subframe resources and/or decrease the power of those subframes.

Observation 2: different technical solutions are adopted in CoMP and FeICIC. CoMP coordinate among cells to transform interference into useful signal or (semi-)dynamically change reception or transmission point(s)，While FeICIC coordinates the time or power resource among relevant cells.
To the applicable scenarios, FeICIC include the Macro-Pico and Macro-Femto heterogeneous network.  Macro-Pico scenario is the main target where Macro cell shall configure ABS for Pico to schedule interfered Pico UEs. While in CoMP, there are four scenarios to consider. Especially the third scenario, the Macro-RRH with different cell ID, is same as Macro-Pico scenario of FeICIC. From this point of view, CoMP is considering more application scenarios.
Observation 3: CoMP scenario 3 is same as Macro-Pico scenario of FeICIC.
One obvious question to consider is the co-existence of CoMP and FeICIC. Is it feasible to configure them simultaneously? If yes, then what limitation should be studied?

As already known， CoMP and FeICIC aim at the same target of improving system performance and user service of cell edge. If one solution can ideally resolve the issue, then there maybe no strong reason to configure the other. However, considering there are different application scenarios and both are expressed in the specification, there is not any justification to prohibit operators from configuring them simultaneously.
Observation 4: It is possible to configured CoMP and FeICIC simultaneously.

Then what limitation or contradiction should be considered when configuring them in the same network simultaneously?
In FeICIC CSI configuration and feedback are based on ABS or non-ABS. For example, the CSI measurement of Pico UE in ABS would be better than in non-ABS because of less interference. Therefore, FeICIC demands two set of CSI configuration and feedback. In CoMP, there is similar requirement. To make effectively use of coordination among cells, it is necessary for one UE to feedback multi-point CSI. Only based on the CSI feedback, the coordination set and TP set etc. are determined. Then the burdens of CSI feedback for one UE have to be considered. There are 3 points, e.g., to be one CoMP cooperation set and each point require two CSI feedbacks. Sum them up, then six CSI feedbacks have to be transferred. This may be unacceptable for UEs. 
To deal with CRS interference in FeICIC, the suggested solutions of both Tx-based and Rx-based require CRS configuration information of neighbour cells. The number of neighbour cells maybe two, three or more. To support channel estimation and interference measurement, CoMP uses CSI-RS. Thus possibly multiple points’ CSI-RS patterns would be configured to one UE. No matter the CRS configuration information of neighbour cells or the CSI-RS pattern of multiple points, air interface signalling is the only way to carry them. So the burden mounted on air interface signalling should also be considered.
For the ABS subframes, Macro cells possibly do not use them at all, or maybe only use them to schedule those UEs in the center of Macro cells. Then CoMP is more effective for UEs in cell edge. Therefore, it seems there is no strong reason to configure CoMP for Macro UEs in ABS subframe. As to those Pico UEs in CRE range, there are only negligible interference remained because of function of ABS. also there is no strong reason to configure CoMP to cope with remained interference. Even configured CoMP only devotes little to UE SINR. Sum it up, it is not necessary to configure CoMP on Macro ABS.
Observation 5: there are several points to be considered when CoMP and FeICIC are configured：
· CSI feedback: FeICIC require 2 CSI measurement subsets per UE; CoMP ask UE to feedback CSI of multiple points;

· Air interface: UE need neighbour cells’ CRS information in FeICIC; CoMP configure CSI-RS patterns of multiple points to one UE;
· There is no strong reason to configure CoMP in Macro ABS.
3 Conclusion

In this contribution, we try to compare and analyze different characteristics of CoMP and FeICIC and issues of co-existence. Some observations are following:
Observation 1: CoMP and FeICIC are aiming to the same target: improve system performance and user service quality, especially of cell edge.

Observation 2: different technical solutions adopted in CoMP and FeICIC. CoMP coordinate among cells to transform interference into useful signal or (semi)dynamically change reception or transmission point(s), while FeICIC coordinate the time or power resource among relevant cells.
Observation 3: CoMP scenario 3 is same as Macro-Pico scenario of FeICIC.
Observation 4: It is possible to configure CoMP and FeICIC simultaneously.

Observation 5: there are several points to be considered when configuring CoMP and FeICIC simultaneously:
· CSI feedback: FeICIC require 2 CSI measurement subsets per UE; CoMP ask UE to feedback CSI of multiple points;

· Air interface: UE need neighbour cells’ CRS information in FeICIC; CoMP configure CSI-RS patterns of multiple points to one UE.

· There is no strong reason to configure CoMP in Macro ABS.
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