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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 use-cases should be clarified before discussion of detailed solutions. In this contribution, we list some candidate use-cases of interference from HeNB to MUE. 
2 Candidate discussion points
In the RANP#51 meeting, Carrier-based HetNet ICIC WI has been approved as Rel-11 new WI in [1]. Objectives of the WI are following;

· Evaluate the performance benefits of having interference management on carrier resolution between different BTS nodes in the defined HetNet environments (3GPP TR 36.814). (RAN1 based on RAN3 requests) 

· Study inter-node signalling needed for robust autonomous solutions, where each BTS node selects to use the carrrier(s) that maximize the overall network performance (RAN3).

· Focus on solutions with no physical layer impact that would work for both legacy Rel-8/9 UEs, as well as benefit from optimizations available for Rel-10/11 UEs supporting carrier aggregation. Thus the solutions shall rely on existing UE features in different Releases. Realistic assumptions for availability of UE measurements and power consumption to be used.

· Focus on solutions which do not requiring tight synchronization between eNodeBs

During last RAN3 meeting, following topics was raised as candidate discussion points on HeNB deployment scenarios;

· Whether HeNB supports multiple carriers?
· Whether HeNB coordinate between other nodes? 

Use-cases of these topics will be discussed in later section.
3 Multiple carriers support
In this section, feasibility on multiple carriers support for HeNB is discussed. It’s assumed that following three use-cases exist;


Use-case A1: HeNB supports single carrier transmission

Use-case A2: HeNB supports multiple carriers transmission
Use-case A1: Single carrier transmission
In this use-case, it’s assumed that HeNB supports multiple carriers, but can transmit only one carrier. Figure1 shows an illustration of this use-case. In this figure, HeNB supports multiple carriers, but the HeNB has only one TX/RX device. Then, the HeNB can operate only one cell. In this case, the HeNB should select one appropriate carrier which is minimum interference to neighbor cells.  
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Figure1: Illustration of single carrier operation with multiple carrier support
Use-case A2: Multiple carrier transmission
In this use-case, it’s assumed that HeNB supports multiple carriers and can transmit multiple carriers. Figure2 shows an illustration of this use-case. In this figure, HeNB supports multiple carriers and have multiple TX/RX devices. Then, the HeNB can operate multiple cells same as normal Macro eNB. Possibility of multiple CSG cells is FFS.
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Figure2: Illustration of multiple carriers and cells support

However, it’s assumed for Rel10 HeNB that HeNB has only one cell. If this assumption is changed, we have to analyze impacts to current HeNB related specifications.

To avoid the potential impacts, we can consider another use-case based on A2. It’s assumed that HeNB can transmit multiple carriers. But the HeNB operates only one cell as backward compatible carrier for PCell, operates other carriers as non-backward compatible carrier for SCell. Then, there would be no impacts to current specifications. However, non-backward compatible carrier in CA has not been defined in RAN1 yet. Therefore, it’s better for this specific scenario to be discussed after RAN1 discussion.
As the result of above discussion, we propose the following use-cases that should be considered as multiple carriers support on HeNB deployment scenario;
Use-case A1: HeNB supports multiple carriers, but only single carrier transmission 

Use-case A2: HeNB supports multiple carriers transmission
4 Coordination between HeNB and other nodes
In this section, feasibility on coordination between HeNB and other nodes (MeNB, PeNB, HeNB) is discussed. It’s assumed that following two use-cases exist;


Use-case B1: HeNB supports coordination between HeNB and other nodes

Use-case B2: HeNB supports un-coordination between HeNB and other nodes
Use-case B1: Coordination between HeNB and other nodes
In this use-case, it’s assumed that HeNB selects own carrier with exchanged information from other node. This discussion had already done by RAN4 in Rel-9 WI and had created TR36.921 [2] for FDD and TR36.922 [3] for TDD. Therefore, RAN3 should refer TR36.921 section7.4 as the baseline.
Use-case B2: Un-coordination between HeNB and other nodes
In this use-case, it’s assumed that HeNB selects own carrier without information from other node. However, HeNB can monitor information on the air from neighbor cell before and/or during HeNB operation.
As the result of above discussion, we propose following use-cases should be considered as coordination between HeNB and other nodes on HeNB deployment scenario;
Use-case B1: HeNB supports coordination between HeNB and other nodes 

Use-case B2: HeNB supports un-coordination between HeNB and other nodes
More detailed analysis for these use-cases are described in [4], [5].
5 Conclusion
In this contribution, we listed the candidate use-cases for HeNB deployment scenario. We propose following four use-cases should be considered in further discussion; 
HeNB supports

Use-case A1: multiple carriers, 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
More detailed analysis for these use-cases are described in [4], [5].
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