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1 Introduction
In the last RAN1 meeting, a way forward on control channel protection from the interference for the Macro eNodeB (Macro eNB) – Home eNodeB (HeNB) and the HeNB – HeNB deployment scenario was agreed in [1]. In the eICIC WI, interference for control channel protection has been considered as main issue which should be mitigated, and we proposed the HeNB frequency selection scheme should be considered as the first interference mitigation for the control channels in the MeNB – HeNB deployment scenario in [2]. In this contribution, we explain the necessity of new HeNB frequency selection criteria in addition to the RSRP based HeNB frequency selection and propose to use the attributions of surrounding cells for the HeNB frequency selection scheme.
2 New HeNB frequency selection criteria
In heterogeneous deployment network (HetNet), various types of cells which have different sizes and transmit power values may be overlaid in an area. For example, a macro cell can overlay a micro cell and that the micro cell can further overlay a HeNB cell. In this condition, it would be important for the HeNB to select its own frequency carrier appropriately to mitigate the interference from the HeNB to the Macro/Micro UE (MUE).. 

In the HeNB frequency selection scheme, it’s assumed that the HeNB selects appropriate frequency carrier which is lower interference from the HeNB to the MUE for own cell in order to mitigate interference for control channel. Fig1 shows an example of the HetNet deployment scenario.

[image: image1.emf]Macro eNB cell

RF1: Low priority

HeNB 2

RF1 selected

RF2 selected

HeNB 1

Micro eNB cell

RF2: High priority


Fig1. Example of HeNB frequency selection scheme with cell reselection priority
In this example, it’s assumed that the HetNet consists of the Macro eNB, the Micro eNB and the HeNBs. The HeNBs would select frequency carrier for own cell after monitoring surrounding cells. In current HeNB frequency selection scheme, it’s well known that the HeNB selects frequency carrier based on measured RSRP of the Macro eNB. As the example of RSRP measurement for both the HeNBs, RSRP of the Macro eNB cell (RF1) is higher than RSRP of the Micro eNB cell (RF2). Then, both the HeNBs select RF2 as own cell since the HeNBs think that to select the frequency carrier with low RSRP leads low interference from the HeNB to the MUEs. However, when the HeNB1 selects RF2 as own cell, the interference from the HeNB to the MUEs in the Micro eNB cell would be larger than in case the HeNB1 selects RF1 since the MUEs would positively connect the Low Power Node (LPN) rather than the Macro eNB for traffic offload, and possibly close to the HeNB1.   
In TR36.921[2], an example use case of the HeNB frequency selection scheme based on new HeNB frequency selection criterion is captured to solve the above issue. In the captured HeNB frequency selection scheme, frequency carriers which these eNBs use have an attribution related with cell priority (i.e. cell reselection priority) which is broadcasted by SIB. The HeNBs select own frequency carrier based on the cell priority.
When the measured RSRP of the surrounding eNB for both higher and lower priority frequency carriers exceed a threshold, the HeNB should select lower priority frequency carrier for own cell (in this case, the HeNB1 selects RF1 since RF2 is used to higher priority cell in the Micro eNB). Then, the HeNB could mitigate the interference from the HeNB to the MUEs for control channel.
In addition to the above example with the cell reselection priority, we could assume another scenario when the Macro eNB supports multiple Component Carriers (CC) in Carrier Aggregation (CA). Fig2 shows an example of the HeNB frequency selection scheme with CA support by the surrounding eNBs.  
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Fig2. Example of HeNB frequency selection scheme with carrier aggregation

In this scenario, the HetNet consists of the Macro eNB and the HeNBs, and the Macro eNB support CA with multiple CCs in same band. In this case, we can assume that the HeNB 1 measure same RSRP value for both RF1 and RF2 since radio conditions (i.e. path loss) of both RFs would be same. Then, the HeNB1 could not decide which RF should be used to own cell.

To mitigate this issue, we propose to use the attribution of the CCs when the HeNB1 selects frequency carrier for own cell. The HeNB may distinguish whether Primary CC (PCC) or not by monitoring SIBs from the surrounding cell. When the HeNB know the attribution of CC, the HeNB selects RF2 as own cell since secondary CC would be lower priority than Primary CC. Then, the HeNB could mitigate the interference from the HeNB to the MUEs for control channel.
As the result of above explanation, the HeNB frequency selection based on the attribution of surrounding cells could mitigate interference from the HeNB to the MUEs for control channel. Therefore, we propose;
Proposal: HeNB frequency selection scheme based on the attribution of surrounding cells should be considered as interference mitigation technique for control channel.
This scheme could be also useful to mitigate interference for data channel since the resource for the MeNB and the HeNB is not overlapped.
3 Conclusion
In this contribution, we explained the necessity of new HeNB frequency selection criteria in addition to the RSRP based frequency selection. Based on the explanation, we propose;

Proposal: HeNB frequency selection scheme based on the attribution of surrounding cells should be considered as interference mitigation technique for control channel.
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