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1 Introduction
In last RAN3 meetings, Carrier-based HetNet ICIC WI has been started in Rel-11 WI and RAN3 suggested that discussion use-cases should be clarified before discussion of detailed solutions. In addition, we showed candidate discussion use-cases in [1]. In this contribution, we perform initial analysis on multiple carriers/cells support for HeNB deployment scenario. 
2 Candidate use-cases for multiple carriers/cells support
In [1], we proposed following four use-cases should be considered in further discussion; 

HeNB supports

Use-case A1: multiple carrier support, but only single carrier transmission 

Use-case A2: multiple carrier transmission

Use-case B1: coordination between HeNB and other nodes 

Use-case B2: un-coordination between HeNB and other nodes
In this contribution, we will analyze multiple carrier/cell related use-cases (A1-A2).
3 Initial analysis on multiple carriers/cells support
In this section, the use-cases (A1-A2) on multiple carriers/cells are analyzed; 
Use-case A1: multiple carrier support, but only single carrier transmission 

Use-case A2: multiple carrier transmission

At first, interference scenario will be discussed. In Release 10 eICIC, major interference scenario on HeNB deployment scenario was DL interference from HeNB to Macro UE. In Release 11 Carrier based HetNet, there are no reasons to assume different HetNet scenarios from Release10 eICIC. Therefore, interference scenario in Release10 eICIC can be assumed in Release 11 Carrier based HetNet.
Proposal1: Interference from HeNB to Macro UE should be considered as major interference scenario in Carrier based HetNet WI.

Secondary, possible solutions for the major interference scenario will be discussed. Most difference from Release 10 eICIC is that HeNB and/or MeNB can have multiple carriers.  When interference mitigation schemes between HeNB and Macro UE are considered, following solution concepts could be assumed;
1. Application of interference mitigation schemes such as Release10 eICIC


2. Carrier selection schemes before HeNB cell operation 


3. Carrier switching schemes when interference to Macro UE is detected.
· 1. Application of interference mitigation schemes such as Release10 eICIC  
In this concept, it’s assumed that Release10 eICIC and other new interference mitigation schemes are adapted. When MeNB and/or HeNB support multiple carriers, these nodes should recognize for which carriers should be adapted the interference mitigation schemes. Figure1 shows an illustration of this concept. Both MeNB and HeNB support multiple carriers and one of the carriers interferes to close Macro UE. Then, the HeNB recognizes which carrier interferes to the Macro UE and adapts interference mitigation schemes (e.g. power setting) to the carrier.
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Figure1: Illustration of interference mitigation scheme
· 2. Carrier selection schemes before HeNB cell operation   

In this concept, it’s assumed that HeNB can select carriers for own cells. When MeNBs supports multiple carriers, the HeNB should monitor MeNB related information or do information exchange with MeNB and should select appropriate carrier(s) which has minimum interference to MeNB cells before HeNB cell operation. Figure2 shows an illustration of this concept. Some MeNBs are located around HeNB and the HeNB selects suitable carrier(s) which are used to its own cells in order to minimize the interference to its neighbor MeNB cells.
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Figure2: Illustration of carrier selection scheme
· 3. Carrier switching schemes when interference to Macro UE is detected  

In this concept, it’s assumed that MeNB has multiple cells and Macro UE which connects to the MeNB can connect each of the MeNB cells. When Macro UE detects interference from HeNB, the Macro UE should move to other carrier which is not interfered from the HeNB. Figure3 shows an illustration of this concept. MeNBs operates multiple cells and Macro UE connects one of the MeNB cells. If the cell which the Macro UE connects is interfered by the HeNB, the Macro UE should move to other cell in order to avoid interference from the HeNB.
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Figure3: Illustration of carrier switching scheme
As the result of above discussion, the proposal 2 is proposed.
Proposal 2: Feasible schemes on the following solution concepts should be considered as interference mitigation scheme for carrier based HetNet;




- Application of interference mitigation schemes such as Release10 eICIC




- Carrier selection schemes before HeNB cell operation 




- Carrier switching schemes when interference to Macro UE is detected.
4 Conclusion
In this contribution, we initially analyzed the use-cases on multiple carriers/cells. As the result of the analysis, we propose following; 
Proposal1: Interference from HeNB to Macro UE should be considered as major interference scenario in Carrier based HetNet WI.

Proposal 2: Feasible schemes on the following solution concepts should be considered as interference mitigation scheme for carrier based HetNet;





- Application of interference mitigation schemes such as Release10 eICIC





- Carrier selection schemes before HeNB cell operation 





- Carrier switching schemes when interference to Macro UE is detected.
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