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1. Introduction

At the March RAN plenary, a new Rel-11 Work Item on carrier based HetNet ICIC for LTE was approved [1]. Among it, one of the objectives of this new work item [1] is to study inter-node signalling needed for robust autonomous solutions, where each node selects to use the carrier(s) that maximize the overall network performance (RAN3). The work [2] further elaborates the discussion of possible scenarios where carrier based interference management techniques can bring benefits and suggests to focus on the use case of carrier selections for macro and pico/micro eNBs in a coordinated manner assisted via X2 signaling. The main goal for standardization under this work item is the inter-node signaling for facilitating carrier information exchange. 
The carrier pattern configuration information may be exchanged via X2 to enable implementation of carrier based ICIC. In this contribution we discuss what kind of carrier pattern configuration information need to be exchanged. 
2. Carrier Pattern Design
When the carrier based inter-cell interference coordination is used to mitigate interferece in macro plus pico deployment, both macro eNB and pico eNB need to have the knowledge of which carriers to transmit PDCCH or not for the severely interference UE. That implies that macro eNB need inform the carrier pattern configuration between the macro eNB and pico eNB so that the carrier allocation is coordinated and interference is avoided.
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Fig.1  Illustration of carrier-based EICIC between macro and pico eNB
Fig. 1 illustrates the multiple carrier allocation in carrier based enhanced ICIC between macro eNB and pico eNB. We use the primary control carrier (PrCC) to denote the carriers that do not reduce or zero PDCCH power in downlink transmission, and the secondary control carrier (SeCC) to denote the carriers that reduce or zero PDCCH power in downlink transmission. As shown in Fig. 1, f1 is the PrCC and f2 is the SeCC for macro eNB; instead f2 is the PrCC and f1 is the SeCC for pico eNB 1. (Herein, the cross-carrier scheduling is allowed.)
The straightforward question is that what kind of carrier pattern the macro eNB should signal to the pico eNB. There are two approaches. One approach is that macro eNB signals its own adopted carrier patterns to its neighbor eNBs, so that the receiving eNB can choose its carrier pattern different from the sending eNB free of interference. The other approach is that macro eNB infoms the chosen carrier pattern for pico eNBs.
In the densely distributed area with the pico cells, it is not beneficial for the macro eNB to regulate which carriers the pico eNB should use as the PrCC as various pico eNBs suffer from different interference condition. It is better that pico eNB choose its PrCC according to its available carriers and surrounding interference situation. For example, Fig. 2 shows a scenario where pico cells are densely deployed with two pico cells overlapping. As the pico UEs located in the overlapped area of pico cell 1 and pico cell 2 suffer from the severe interference from each other, it is desired that the PrCC allocation is orthogonal between pico cell 1 and 2. In this case, through approach 2, it is difficult for macro eNB to pre-plan the PrCC coordination between pico cell 1 and 2 as it takes efforts to acquire the interference situation between pico cells. Consequently, approach 2 results in the less flexible scheduling resource management not withstanding more complex interference situation. Actually, through approach 1, the strongly interfering neighboring pico cells can be easily identified based on the RSRP feedback of UE and thereby the PrCC coordination can be resolved via some distributed algorithms. That is, approach 1 may deal with this problem through some implementation oriented solutions. It hence enables more flexible scheduling resource management.
[image: image2.png]I8 Nicrosoft PoverPoint — [PCCSCC_aultiplePicol
#RO TAD ATHMRD FOw FHo RARERDLE

<

BEMAFINEE

37 (PE)




Fig.2 The illustration of the multiple carrier allocation in the scenario of multiple overlapping pico cells
Therefore, we prefer that the macro eNB should signal its adopted PrCC/SeCC pattern instead of informing the PrCC/SeCC that should be adopted by the pico eNB, to the pico eNB. So we proposed:
Proposal 1: Carrier pattern information should be exchanged via X2 interface.
Proposal 2:  The macro eNB should signal its adopted carrier pattern instead of informing the carrier pattern that should be adopted by the pico eNB, to the pico eNB.
3. Conclusion
This contribution gives some consideration on RAN3 work for carrier based eICIC backhaul support with the following proposals:.
Proposal 1: Carrier pattern information should be exchanged via X2 interface.
Proposal 2:  The macro eNB should signal its adopted carrier pattern instead of informing the carrier pattern that should be adopted by the pico eNB, to the pico eNB.
We believe such backhaul support is beneficial for flexible scheduling resource management in Macro plus Pico deployment scenarios.
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