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1. Introduction
In this contribution, with respect to the Carrier-based HetNet ICIC WI for LTE [1], we discuss about the available ICIC solutions based on carrier assignment which can be implemented within the technical limitation of current 3GPP LTE specifications (Rel-10), and investigate the additional requirements in order to enhance the operational efficiency of these ICIC solutions.
2. Discussion and Proposal
Preferentially we discuss about the available solutions for carrier based HetNet ICIC using X2 interface in the scope of LTE Rel-10 specifications. In relation to ICIC, 3GPP TS 36.423 [2] defines following the messages and IEs.
· LOAD INFORMATION message: RNTP, HII, OI IEs.
· X2 SETUP message: EARFCN, ECGI, PCI IEs.
· eNB CONFIGURATION UPDATE message: EARFCN, ECGI, PCI IEs.
Through RNTP, HII and OI IEs included in the received LOAD INFORMATION message, eNB can recognize the neighbor cells which are interfered by it. This information provides the list of neighbor cells which should be considered when eNB selects the carriers for ICIC.
From EARFCN, ECGI and PCI IEs in received X2 SETUP message or eNB CONFIGURATIION UPDATE message, eNB can find out the information about carriers used by neighbor cells. As a result, it is possible that eNB selects a carrier which does not interfere to its neighbor cells that could be victims by combining the information from these three messages.
However if only using the information from these messages and IEs, it is difficult to judge whether data is actually transmitted through a specific carrier at neighbor cells or not. It means that minute interference control reflecting actual carrier usage at neighbor cells is impossible. In other words, the situation may occur that eNB does not assign a specific carrier not to be an aggressor even though this carrier is not currently transmitting data at the neighbor cell only for the reason that the neighbor cell occupies this carrier. Consequently this flaw causes inefficient usage of carrier resources. Therefore it is required that eNBs exchange the information about whether there exists any UE which is currently served by that carrier.
Fig. 1 shows the example of the inefficient carrier usage which could occur in ICIC solutions only based on LTE Rel-10 specifications. We assume that there is an X2 interface between macro eNB and HeNB, or consider the pico eNB case instead of HeNB. Macro eNB provides multi-cells(Cell_B and Cell_C), and has Carrier_α and Carrier_β as the candidates of available carriers. HeNB (or Pico eNB) installed in the conference room provides Cell_A with Carrier_α. UE1, UE2 and UE3 are served by HeNB during the meeting. For lunch break, they move to outside of the room and handover to a macro cell. In result, there is no UE served by HeNB during lunch break. On this scenario, if we apply the ICIC in the Rel-10 specification scope, macro eNB does not provide any cell using Carrier_α occupied by HeNB not to be an aggressor even though there is no UE served through that carrier as Fig. 1(b). In this case, if HeNB informs that it has no UE to serve, macro eNB can provide Cell_C using Carrier_α.
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Fig. 1 Interference cases among a macrocell and femtocells (or picocells) in HetNet systems.
Based on the analysis above, the following proposal is suggested to RAN3.
Proposal: The scheme, regarding how to inform neighbor eNB about whether the cell currently has any UE served through a specific carrier, should be investigated in RAN3.
4. Conclusion
We discussed about the method that increases the efficiency of carrier based HetNet ICIC.
Proposal: The scheme, regarding how to inform neighbor eNB about whether the cell currently has any UE served through a specific carrier, should be investigated in RAN3.
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