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1   Introduction
For the UL interference issue in carrier-based ICIC, some candidate solutions are being discussed in RAN3 [1]. In this paper, we remind a typical scenario for this issue which is depicted in [2], and evaluate the solutions referring to this scenario. We find that some solutions will bring the error identification problem which is harmful for resource usage efficiency in the system. We think that this impact should be considered in the solution comparison. 
2   Discussion 
2.1   The typical HetNet scenario
In the HetNet related discussion in LTE R10 and R11, mainly two typical scenarios are considered for macro plus pico deployment, one is the most simple scenario where one pico cell locates in the inner area of one macro cell for capacity enhancement, and the other is that one pico cell locates in the border of two macro cells for coverage enhancement. In the carrier-based ICIC for UL, the latter one is also explored as an important scenario shown in the following figure, which is copied from [2]. 
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Figure 1. A typical HetNet scenario
In this scenario, the MUEs in both macro cells will interfere with the pico eNB in the uplink transmission. RAN3 is now discussing the solutions for the UL interference issue in carrier-based ICIC, and some candidate solutions have been proposed, however, the above scenario is not cared a lot in the discussion nowadays. We think it is also a typical HetNet scenario which should be paid more attention to.
Proposal 1: RAN3 should consider the typical HetNet scenario shown in figure 1 in the solution discussion.
2.2   Solution evaluation for the above scenario
In this section, we analyse the interference identification procedure of the candidate solutions one by one for the above scenario, and we find that the macro eNB may misidentify the MUE as the interference source in some solutions. When this error occurs, the innocent MUE’s carrier resource will be changed or released, which will result in inefficient resource usage in the macro cell. It should be noted that the following analysis just focuses on the interference identification issue, and does not relate to the other performance aspect. 
Solution 1.  Macro-based solution
Solution 1a.
OI from Pico to Macro + historical scheduling information in Macro

When applying this solution in the above scenario, the error case on MUE identification will arise. For example, MUE1 in macro cell 1 interferes with the PRB1 of pico cell, MUE2 in macro cell 2 interferes with the PRB2 of pico cell, then pico eNB will indicate both macro eNBs that its own PRB1 and PRB2 has been severely interfered, and then both macro eNBs will identify the MUEs scheduled on PRB1 and PRB2 in their own cells as the interference source respectively, however, actually the MUE scheduled on PRB2 in macro cell 1 and the MUE scheduled on PRB1 in macro cell 2 may not interfere the pico eNB. We can see that the error identification will occur, and the prime cause is that the pico eNB can not differentiate the interference coming from different macro cells.  
After the error identification, the carrier resource will be changed or de-activated for the innocent UE, which will decrease the resource usage efficiency in the macro cells. 
Solution 1b.
MUE & Pico location 

In this solution, macro eNBs make the identification of interfering MUEs respectively, they need no feedback from the pico eNB, the error identification may occur mainly because of the inaccuracy on positioning function. 
Solution 1c.
MUE sending a random access preamble to be detected by non-serving Pico eNB
In this solution, the error identification will also occur. When the different macro eNBs configure the same RACH resource (PRACH and preamble) to the potential MUEs, the pico eNB cannot differentiate the interference coming from which macro cell, and then the pico eNB will send the RACH-relevant information to both macro eNBs, even though the interference may just come from one macro cell.
However, if all the potential MUEs in both macro cells have the different RACH resource(either different PRACH or different preamble), the error identification can be avoided. In this case, the pico eNB can differentiate the interference according to the RACH resource, and then send the relevant indication to the corresponding macro eNB which the interfering MUE belonging to. 
We think that the problem is more alleviative in this solution than solution 1a, for that the probability to choose the same RACH resource for the UEs in different macro cells is not high. However, the RACH resource is valuable in a cell, and the macro eNB cannot reserve much of it for the potential MUEs, the error identification probability will arise with the reducing of the reserved RACH resource. 
Solution 1d.
Uplink channel sounding (i.e. SRS measurements) of MUE detected by non-serving Pico eNB

This solution has the similar problem as solution 1c, however, the problem is more alleviative here because of the much ampler SRS configuration than RACH resource. The error identification can be avoided by configuring different SRS patterns to the potential MUEs in both macro cells. 
Solution 2.  Pico-based solution
This solution category doesn’t need to identify the interference source in macro cell, so it has no such error identification problem. 
As analysed in this section, when referring to the scenario shown in figure 1, the solutions in category 1 will bring the error identification problem, which will cause inefficient resource usage in the macro cell. We propose that this impact should be reflected in the comparison table in [1] and be considered in the solution discussion. 
Proposal 2: The error identification problem should be reflected in the solution comparison table. 
3   Conclusion
In this paper, we first remind a typical HetNet scenario which is considered in LTE R10 and R11, and then evaluate the candidate solutions for UL ICIC in this scenario. We think that some solutions will bring the error identification problem which is harmful for resource usage efficiency in the macro cell. We propose that this impact should be reflected in the comparison table and be considered in the solution discussion.
Proposal 1: RAN3 should consider the typical HetNet scenario shown in figure 1 in the solution discussion. 
Proposal 2: The error identification problem should be reflected in the solution comparison table.
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