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1. Introduction
In RAN3 #73 meeting, high priority scenarios for Carrier-based HetNet ICIC WI are discussed and per UE carrier selection for CA in macro-pico scenario has been identified as the issue with highest priority. In [2], it was pointed out that in case of macro-pico eNB deployment scenario, the UL interference to pico eNB is the main interference to be addressed. 
In this contribution, the UL interference to pico eNB in macro-pico eNB deployment scenario is analyzed. It is observed that the UL interference to pico eNB may not be a big problem and can be solved by eNB implementation. 

2. Discussion
2.1. UL interference to pico eNB
In case of coexistence of macro and pico eNB deployments, the UL interference to pico eNB is illustrated in Figure 1.
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Figure 1 UL interference to pico eNB
In the above figure, macro cell and pico cell works on the same frequency. A MUE is in the edge area of macro cell’s coverage. To ensure its uplink signal can reach the macro eNB, the MUE needs to transmit with high power in the uplink. For the MUE that is very close to the pico eNB, the MUE may cause interference to pico eNB in case there are PUEs scheduled on the same PRB used by the MUE. 
However, in our view, based on the existing ICIC methods, the UL interference to pico can be controlled in an acceptable level. In the next section, we try to analyze how often the interference may happen and discuss if implementation related solution based on the Rel-8 ICIC method could resolve the problem in most cases.
2.2. LOAD INFORMATION in HetNet scenario
In Rel-8, LOAD INFORMATION message are introduced on X2 interface for ICIC. Although the Rel-8 ICIC method is initially designed to perform ICIC between macro eNBs, it can easily be reused in HetNet scenario. An example is as follows:
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Figure 2 resources usage for macro cell 

In the example, all the PRBs belong to one macro cell are divided into three groups. The first group includes the PRBs that are not used in a short period of time (e.g. the period of LOAD INFORMATION message exchanging). It is known that to provide good user experience, operators often provide some margin capacity in the network planning, this means a cell may not run out of all the available PRBs in most cases. The second group includes the PRBs that are allocated to central MUE. As illustrated in Figure 3, considering the central MUE doesn’t need to transmit in high power and there is a long distance between MUE and the pico eNB, the UL interference caused by the MUE to pico eNB is not serious.   
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Figure 3  Interference caused by MUE in central area 
The remained PRBs, which to be allocated to edge MUE, belong to the third group. If a PUE is scheduled to use the PRBs belonging to the third group, it may suffer UL interference. However, it should be noticed that whether the PUE is actually interfered by a MUE is determined by the location of the MUE scheduled on the same PRB. This can be illustrated in Figure 4.
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Figure 4 Interference caused by MUE in edge area
In Figure 4, PUE1 and PUE2 are scheduled on the resource belongs to the third group. MUE1 and PUE1 are scheduled to use the same PRBs, and MUE2 and PUE2 are scheduled to use the same PRBs. Obviously PUE2 suffers serious UL interference while PUE1 suffers almost no interference.
From above analysis, it can be seen that only when a cell edge MUE is close to the pico eNB and it has resource collision with PUE, there may be UL interference which will not happen frequently.
Besides, by exchanging the LOAD INFORMATION message, pico eNB could alleviate most UL interference via scheduling. The pico eNB can priority to schedule PUE with low interference resource indicated by macro eNB. Normally, the number of active PUEs in a pico eNB is not huge, the pico cell can easily satisfy the PUEs’ guarantee data rate using the low interference resource.
Based on the above analysis, it is observed that the existing ICIC based method seems sufficient to alleviate the UL interference to pico eNB in HetNet scenario. Hence we propose:
Proposal: RAN3 to carefully evaluate the complexity and the benefits before introducing any further optimization solutions for UL interference alleviating.
3. Conclusion
According to the presentation in section 2, it is observed that the existing ICIC based method seems enough to alleviate the UL interference to pico eNB in HetNet scenario and we have the following proposal:

Proposal: RAN3 to carefully evaluate the complexity and the benefits before introducing any further optimization solutions for UL interference alleviating.
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