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1 Introduction

CoMP is an effective mechanism to improve the per-UE throughput and performance at the edge of coverage. However, it is still not clear whether the CoMP can coexist with the Dual Connectivity. So, the intention of this contribution is to give some analysis on the coexistence between Dual Connectivity and CoMP.
2 Discussion
2.1 Scenarios for coexistence between Dual Connectivity and CoMP

CoMP between SeNB and some other eNB
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Figure 1 CoMP between SeNB and some other eNB
In the CoMP between SeNB and some other eNB depicted in figure 1, F1/F3 are deployed in MeNB, and F2/F4 are deployed in both SeNB 1 and eNB1, which are connected by ideal backhaul or non-ideal backhaul. 
According to the deployment presented above, frequency F1/F3 within MeNB and F2/F4 within SeNB1 could be used for Dual Connectivity between MeNB and SeNB1, and the frequency F2/F4 could be used for CoMP between SeNB1 and eNB 1. Based on the category of backhaul deployed between SeNB 1 and eNB 1, two kinds of CoMP may be used:

Case 1: non-ideal Backhaul CoMP in case the non-ideal backhaul is deployed between SeNB 1 and eNB 1;

In this case, SeNB 1 (eNB1) could send its CoMP hypotheses, benefit metrics and RSRP measurement results to eNB 1 (SeNB 1) to minimize the intra-frequency interference.

Case 2: ideal Backhaul CoMP in case the ideal backhaul is deployed between SeNB 1 and eNB 1.

In this case, joint transmission and dynamic point selection can be used by SeNB 1 and eNB 1 to minimize the intra-frequency interference and improve the received signal quality and/or data throughput.

Observation 1: The CoMP between SeNB and some other eNB can bring some beneficial on the intra-frequency interference cancelation between SeNB and some other eNB and improve the received signal quality and/or data throughput for the UE at the edge of SeNB.
CoMP between MeNB and some other eNB
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Figure 2 CoMP between MeNB and some other eNB
In the scenario CoMP between MeNB and some other eNB depicted in figure 2, frequencies F1/F2 are deployed in MeNB 1, frequency F2 is deployed in eNB 1 and frequencies F3/F4 are deployed in SeNB. MeNB 1 and eNB 1 are connected by ideal backhaul or non-ideal backhaul.
According to the deployment presented above, frequency F1/F2 within MeNB 1 and F3/F4 within SeNB could be used for Dual Connectivity between MeNB 1 and SeNB, and the frequency F2 could be used for CoMP between MeNB 1 and eNB1. Based on the category of backhaul deployed between MeNB 1 and eNB 1, two kinds of CoMP may be used: Ideal backhaul CoMP and NIB CoMP. Similar as the analysis given in the CoMP between SeNB and some other eNB, the NIB CoMP can be used to minimize the intra-frequency interference between MeNB 1 and eNB 1. The ideal backhaul CoMP can be used to minimize the intra-frequency interference and improve the received signal quality and/or data throughput. Moreover, consider the RRC diversity is not supported in R12; the RRC signalling has to be sent in MeNB, in which case the CoMP can be used to improve the transmission of RRC signalling, especially in the handover procedure.
Observation 2: The CoMP between MeNB and some other eNB can bring some beneficial on the intra-frequency interference cancelation between MeNB and some other eNB and improve the received signal quality and/or data throughput for the UE at the edge of MeNB, especially in handover cases.

2.2 Impact on the specs for supporting the coexistence between DC and CoMP
For the CoMP between MeNB and some other eNB in case of DC
Since the CoMP between MeNB and some other eNB is transparent to UE and there is no new requirement on the X2 interface, we think the CoMP between MeNB and some other eNB in case of DC can be supported without any change on specs.
Observation 3: CoMP between MeNB and some other eNB in case of DC can be supported without any change on specs.
For the CoMP between SeNB and some other eNB in case of DC
Considering MeNB is not able to know whether CoMP is configurable in SeNB, it should be up to SeNB to decide whether to configure CoMP or not. And once SeNB decide to configure CoMP for one UE, the SeNB should include the CoMP related parameters in the container transmitted over X2 interface to MeNB, and MeNB should forward these parameters to UE by related RRC messages.
Observation 4: In order to support CoMP between SeNB and some other eNB in case of DC, the CoMP related parameters should be introduced in the RRC container transmitted over X2 interface from SeNB to MeNB and the related RRC messages.
From the analysis above, we can see the CoMP between MeNB and some other eNB in case of DC can be supported without any new requirement on the current specs, and the CoMP between SeNB and some other eNB s in case of DC can be supported with only limited changes on X2 interface. Also consider the benefit brought by the coexistence between DC and CoMP discussed above, we give our proposal as:
Proposal:  Both the “CoMP between MeNB and some other eNB” and “CoMP between SeNB and some other eNB” should be supported in case of DC in R12. And in order to support CoMP between SeNB and some other eNB in case of DC, the CoMP related parameters should be introduced in the RRC container transmitted over X2 interface from SeNB to MeNB and the related RRC messages.
3 Conclusion
RAN2 is kindly asked to discuss the issues listed above and consider the observation and proposal as follow:
Observation 1: The CoMP between SeNB and some other eNB can bring some beneficial on the intra-frequency interference cancelation between SeNB and some other eNB and improve the received signal quality and/or data throughput for the UE at the edge of SeNB.

Observation 2: The CoMP between MeNB and some other eNB can bring some beneficial on the intra-frequency interference cancelation between MeNB and some other eNB and improve the received signal quality and/or data throughput for the UE at the edge of MeNB, especially in handover cases.

Observation 3: CoMP between MeNB and some other eNB in case of DC can be supported without any change on specs.
Observation 4: In order to support CoMP between SeNB and some other eNB in case of DC, the CoMP related parameters should be introduced in the RRC container transmitted over X2 interface from SeNB to MeNB and the related RRC messages.
Proposal:  Both the “CoMP between MeNB and some other eNB” and “CoMP between SeNB and some other eNB” should be supported in case of DC in R12. And in order to support CoMP between SeNB and some other eNB in case of DC, the CoMP related parameters should be introduced in the RRC container transmitted over X2 interface from SeNB to MeNB and the related RRC messages.
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