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1. Introduction
This contribution discusses Non-CA based enhanced inter-cell interference coordination (eICIC) schemes for data channel in HetNet. The standard work has been done as follows. In RAN #47 meeting, eICIC is agreed as a new work item and the following conclusions are made.
· Identify and evaluate non-CA based strategies of heterogeneous network deployments, as well as determine the standardization work necessary to support enhanced inter-cell interference coordination solutions for control and data channels if need is identified (targeted for completion by RAN#49)  

· The study shall include consideration of Rel8/9 techniques and ensure backward compatibility for Rel8/9 terminals as well as minimize physical layer air interface impact.
In RAN1 #61 meeting, companies agreed that dominant interference condition has been shown when Non-CSG/CSG users are in close proximity of Femto and eICIC for control channel is needed. In RAN1 #61b meeting, companies agreed that power control and time domain solution were considered as the baseline solutions for eICIC for control channel in Macro-Femto scenario. Until now, there is no conclusion in detail about eICIC for data channel. In this contribution, we give our considerations for Non-CA based eICIC solutions for data channel.
2. Considerations of eICIC for data channel
With discussion on non-CA based eICIC design for data channel in HetNet, the following aspects are required to be considered.
· To guarantee backward compatibility for Rel8/9 terminals 
· To minimize physical layer air interface impact
These two principles are agreed in RAN #47 meeting. They are severed as baselines for us to provide the eICIC schemes for data channel.
· To increase system throughput and guarantee the coverage 
· Techniques in 3GPP TR36.921 may be considered
In 3GPP TR36.921, multiple methods for data channel protection are proposed which include frequency resource partition and power control. 
3. Discussion on eICIC design for data channel
With the above considerations, one eICIC solution for data channel in HetNet is proposed. The eICIC process is as follows. Firstly, the eNodeB determines the interference state for some resource based on the victim UE’s measure report. The interference state can be divided to be high interference state, medium interference state and low interference state. Then the eNodeB selects the interference coordination method according to the interference state and transmits the interference coordination information to the other aggressive eNodeB. Lastly, the aggressive eNodeB transmits the data based on the interference coordination information. The interference coordination methods are as follows.  
· Time division multiplexing (TDM)
For resource with high interference, the resource partition method could be used to eliminate inter-cell interference. The resource partition may be in time domain [1-5]. The resource with high interference is shared in time domain. Fig.1 gives one example for explanation, where Macro cell and Pico cell share resource with high interference in subframe level by ratio 3:7. The share ratio can be configured by the higher layer. When Pico cell has high load in range expansion area, all the resource with high interference could be used by Pico cell, where Macro cell does not transmit data.   
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Fig.1 Time domain resource partition for high interference resource
Based on the above discussion, our proposal is as follows:   
Proposal:
· For resource with high interference, TDM could be used for eICIC.
· Power adjustment
For resource with medium interference, the resource can be shared by Macro and Pico cells with the assistance of  power adjustment to reduce inter-cell interference [6]. It is well known that orthogonal resource partition eliminates the inter-cell interference. However, it also reduces resource reuse efficiency. Therefore, good tradeoff could be made between inter-cell interference coordination and cell reuse efficiency. Power adjustment for the resource with medium interference is a good method, with which interference is controlled in an acceptable degree.  
Proposal:
· For resource with medium interference, power adjustment could be used for eICIC.
For resource with low interference, the data in different cells could be transmitted simultaneously without interference coordination.
To achieve good spectrum efficiency, different interference coordination methods could be used according to interference state. In order to coordinate inter-cell interference, Marco cell and Pico cell shall exchange interference coordination information, which could include the proposed interference categorization.. Furthermore, when the dynamic power adjustment is used, the bit information indicating power adjustment could be included in the coordination information. Proposal:
· The interference state with high, medium and low interference level could be included in interference coordination information.
4. Conclusions
Based on the above discussion, our proposals are as follows.
· For resource with high interference, TDM could be used for eICIC.

· For resource with medium interference, power adjustment could be used for eICIC.

· The interference state with high, medium and low interference level could be included in interference coordination information.
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