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1 Introduction
In RAN3 74 meeting, ABS application in carrier-based HetNet had been discussed. From RAN3 point of view, it has no problem to provide ABS application in each operational carrier. However, some details of ABS operations in carrier-based HetNet, especially for the UE measurement issues, should be further considered. In this paper, we share our view on ABS application in carrier-based HetNet ICIC.  
2 Discussion
Almost Blank Subframes (ABSs) are subframes with reduced transmit power (including no transmission) on some physical channels and/or reduced activity. In Rel-10, ABSs are designed for inter-cell interference coordination. ABSs in an aggressor cell are used to protect resources in subframes in the victim cell receiving strong inter-cell interference. The ABS bitmap should be transmitted through X2 between aggressor cell and victim cell. Besides, patterns based on ABSs are signalled to the UE to restrict the UE measurement to specific subframes, called measurement resource restrictions. 
In Rel-10, ABS application is mainly focused on the non-carrier aggregation based HetNet. In the case of carrier aggregation, ABS is restricted to PCell. It is observed that the ABS application is per operational carrier, especially applying in the carrier operated in macro-pico or in macro-femto scenarios. For the multiple carrier operation in HetNet, from RAN3 point of view, it is with no problem to provide ABS application in each operational carrier for the ICIC purpose. However, since the PCell/SCell configuration is UE specific, the ABS operations related to UE measurement behaviour should be further considered. 
An example shown in Figure 1 illustrates the issue. In Figure 1, macro eNB and pico eNB operate on frequency layer F1 and F2. Two pico UEs, UE1 and UE2, are in the pico cell range expansion (CRE) region and both of them are carrier aggregation capable UEs. For UE1, PCell is configured on F1 while SCell is on F2. For UE2, PCell is configured on F2 while SCell is on F1. Since the interference from macro eNB to pico UEs in the CRE region might be severe, ICIC techniques should be enabled. 
Assume macro eNB enables ABS application to coordinate the interference between macro cell and pico cell. According to the current specification, ABS is applied on PCell. Thus, ABS should be applied on F1 because of UE1’s PCell is on F1 and similarly, ABS should be applied on F2 because of UE2. Without loss of generality, we further assume ABS patterns on F1 and F2 are different, which are shown in the figure. It should be no problem for the UE doing RRM/RLM/CSI measurement on its PCell because eNB should configure the corresponding measurement resource restriction on PCell. However, for the measurement on SCell, both UEs have no information of the measurement resource restriction. Inaccurate RRM measurement and CSI measurement results might occur due to inconsistence between measurement subframes and real transmission subframes. Thus, the determinations on Scell add/mod and radio resource scheduling on SCell might be affected. 
RAN2 status: RAN2 had decided not to introduce inter-freq measurement restrictions in ABS application in Rel-11. The decision would be changed if RAN4 identifies a critical issue. Besides, RAN2 has suspended the Scell measurement restriction discussion and the issue will be re-opened after March 2012. 
Since how the ABS operation in multiple carrier scenarios is not clear, RAN3 is suggested to discuss and clarify the issue first.  
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Figure 1

Proposal 1: RAN3 is requested to consider the ABS application in multiple operational carrier scenarios. 
3 Conclusions
In this paper, we share our view on ABS application in carrier-based HetNet ICIC. The following proposals are suggested: 
Proposal 1: RAN3 is requested to consider the ABS application in multiple operational carrier scenarios. 
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