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1. Background
In the last RAN3#80 meeting, the RAN2 status on the Small Cell Enhancements SI was provided in the [1] and four topics are reported including target deployment scenarios and expected challenges, potential solutions, C/U-plane architecture alternatives and RAN2 assumptions to be confirmed by RAN3.

This contribution discusses the functions of the Xn interface between the MeNB and the SeNB.
2. Discussion
For user throughput and system capacity improvement, inter-node radio resource aggregation is proposed as a potential solution. This can be done by aggregating radio resources in more than one eNB for user plane data transmission. In TR 36.842[2], there are 3 options for User plane architecture for dual connectivity. It is assumed the Xn interface between the MeNB and the SeNB is needed in order to support such solution.
-
Option 1: S1-U also terminates in SeNB;

-
Option 2: S1-U terminates in MeNB, no bearer split in RAN;

-
Option 3: S1-U terminates in MeNB, bearer split in RAN.
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Fig.1
Bearer Split Options.
The following functions may be needed for all three options:
· Bearer split function for dual connectivity UE
· RRM functions
· General Xn management and error handling functions
1. Bearer split function:
In order to support dual connectivity operation, it’s required that the MeNB will be the mobility anchor node towards the CN and the SeNB will provide additional radio resources for the UE. 
When the UE moves in the coverage area of the SeNB, the MeNB could switch or split some bearers to a suitable SeNB for the dual connectivity UE. The signaling exchanged between the MeNB and the SeNB is necessary and may include some information, e.g. cell ID, E-RAB information, UE context. The example of signaling flow for Bearer split is shown in the Figure2. Bearer split function is responsible for establishing, modifying and releasing the E-UTRAN resources in the SeNB for the dual connectivity user data transport.
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                                                     Fig. 2
signaling flow for Bearer split
2. RRM function
1) Inter-cell Interference Coordination 
There is interference between the macro and small cells in case macro and small cells are operated on the same frequency. To keep the inter-cell interference under control, the Inter-cell interference coordination function is needed on the Xn interface.
With dense small cells deployment, more signaling needs to be exchanged between Small Cell and Macro cell to reduce interference. Both the frequency domain ICIC and the time domain ICIC can be applied for dual connectivity UE with co-channel scenario, such as within the coverage of small cell, PRB or subframe utilization across different cells need to be coordinated in frequency or time through backhaul signaling, additionally CRE and ABSs (Almost blank subframes) in a macro cell are used to protect resources in subframes in the small cell receiving strong inter-cell interference.
2) Load Balancing 
Load balancing has the task to handle uneven distribution of the traffic load over multiple cells. For dual connectivity UE, Macro cell eNB would select a small cell to perform bearers split or combination operation dynamically based on some policy, e.g. cell load situation.
Additionally, in some cases the LB task between small cells at edge of small cells also could be coordinated by Macro cell eNB, e.g. as a anchor node, Macro cell has knowledge of traffic load situation of all small cells under its coverage, so it can efficiently redistribute traffic load between Small cells. The example is shown in Figure 3 below.
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Figure 3 Load balancing for Small Cell enhancement

Small Cell A and Small cell B are highly loaded cells, but Small Cell C is an underutilized cell. Based on the traffic load situation of small cells receiving over the Xn interface, the MeNB may redistribute part of traffic load of Small Cell B to Small Cell C, and then shift some traffic load of Small Cell A to Small Cell B, thus the load balancing for the whole system may be achieved.
3. General Xn management and error handling functions
The general Xn management and error handling functions could be similar to the functions on the X2 interface, including e.g. application level data exchanged between MeNB and SeNB, error indication function and reset function.
Proposal1: It is proposed that Xn interface between MeNB and SeNB should be defined.

Proposal2: It is proposed RAN3 to discuss the Xn interface functions.
3. Conclusion
The document discusses some possible functions of the Xn interface between the MeNB and the SeNB, we propose that: 
Proposal1: It is proposed that Xn interface between MeNB and SeNB should be defined.

Proposal2: It is proposed RAN3 to discuss the Xn interface functions.
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