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1 Introduction

In last RAN1 meeting, one working assumption for power control based interference mitigation was agreed:

Working assumption:
· At least for UL, the following scheme is supported for dynamic TDD UL-DL reconfigurations:

· Depending on the type of a subframe and/or type of interference seen by a subframe, the power control parameters and/or mechanism could be different between a flexible subframe and a fixed subframe

· Details of subframe-type dependent power control is FFS 

In this contribution some preliminary simulation results are provided to prove the necessity of subframe dependent UL PC for the UL transmission in the flexible UL subframes.
2 Simulation scenario and simulation results
In eIMTA, each cell will adapt the UL/DL configuration according with the UL/DL traffic load. The UL transmission in one cell may suffer from additional interference from DL transmission of neighbor cells working in the same carrier frequency or even adjacent carrier frequency. The above phenomenon may arise when the UL transmission is in a flexible subframe and the subframe direction of the subframe in one or more neighbor cells are DL. As the UL transmission in fixed UL subframes will only impacted by UL transmission in the neighbor cell, the interference level of flexible UL subframes may be different from that of fixed UL subframes. In order to achieve the desirable UL receiving SINR in flexible UL subframe, the UL PC parameter or mechanism should be adapted in line with the characteristic of flexible UL subframes. In this contribution, the provided simulation results expose the UL receiving SINR gain after applying a different UL PC adjustment to flexible UL subframes. The mentioned different UL PC adjustment can be implemented by both OLPC and CLPC, details are conveyed in the companion contribution [2].
2.1 Scenario and assumption
According to the agreement reached in RAN1#72, 4 scenarios are supported in eIMTA work item, in which scenario 3 and scenario 4 as defined in [3] should be prioritized first for further evaluation and design. As Pico cells that are deployed outdoor are more vulnerable to neighbor co-channel Pico cells (including those both in the same sector and different sectors), considering the evaluation purpose of using different UL PC for flexible UL subframes, scenario 3 and scenario 4 are more representative comparing with the scenarios with Femto. For simplicity, scenario 3 is adopted for the simulation.
In the simulation, only configuration 0, configuration 1, configuration 2 and configuration 6 are adopted. The Open Loop Power Control parameter and UL receiving SINR in subframe 2 and subframe 7, which are fixed UL subframes, are used as baseline. Except UL PC based interference mitigation scheme, no other IM scheme is adopted in the simulation, i.e. no scheduling coordination between neighbor cells. Then, for scenario 3, the interference from the DL transmission of the neighbor Pico cells will increase the IoT of flexible UL subframes. The UL power correction value of each flexible UL subframes are determined according to the difference between the average receiving UL SINR in flexible UL subframes, i.e. subframe 3, subframe 4, subframe 8 and subframe 9, and that in the baseline subframes. The target of a different UL PC adjustment is to make the UL receiving SINR in flexible UL subframe approaching that in fixed UL subframe in different interference level, meanwhile guarantee that the interference caused by the UL transmission in flexible subframe after power correction to the DL transmission in the neighbor cells are tolerable. 

2.2 Simulation results and discussion
The following simulation results are obtained in scenario 3 with all Pico cells working in dynamic status, where all the Pico cells will reconfigure its TDD configuration independently according to current UL-to-DL buffer ratio. For simplicity, all the UL transmission in the flexible subframes are applied with the same power offset, and the power offset for all UEs with one Pico is also the same. Detailed simulation assumptions are given in the Appendix.
As shown in Figure 1, by adopting a different UL PC for the flexible UL subframes, the average UL SINR can be significantly improved compared to the case applying same UL PC to all UL subframes, which then results in improved UL throughput performance. 
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Figure 1: Average UL SINR in flexible subframes
The cell UL throughput results are shown in Table 1. From the results, with the a different UL power correction for the flexible UL subframes, about 14.8% UL throughput gain can be seen.

Table 1: Cell UL throughput

	
	Per Pico UL Throughput

	The same UL PC applies to all UL subframes
	15.32

	With a different UL PC for flexible UL subframes
	17.59

	Throughput Gain
	14.8%


3 Conclusions
In this contribution, the simulation results for the extra UL PC in scenario 3 are shown. From the simulation results, we can observe that:
Observation: A different UL PC for the UL transmission in flexible UL subframes could bring about 14.8% gains in UL.
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Appendix
	Parameters
	Assumptions

	Simulation scenario
	Scenario 3 as defined in [3]

	System bandwidth
	10 MHz

	Traffic model
	· FTP model 2
· DL:UL traffic load 2:1
· DL RU 0.57
· UL RU 0.49

	Time scale for reconfiguration
	10ms

	TDD UL-DL configurations
	· TDD UL-DL configuration 0, 1, 2, and 6

	HARQ modeling and HARQ retransmission
	A-synchronized HARQ for both DL and UL, Chase Combining

	eNB antenna configuration
	2 Tx, 2 Rx

	UE antenna configuration
	1 Tx, 2 Rx

	Link adaptation
	MCS selection with 10% BLER

	Fast fading channel
	SCME for UE-eNB 

Not modeled for eNB-eNB

	Scheduling algorithm
	Proportional fair

	Carrier frequency
	2 GHz

	Special subframe configuration
	Configuration #8

	Downlink/uplink receiver type
	MMSE for both downlink and uplink
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