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1 Introduction

In the last RAN 1 meetings numerous schemes on interference coordination from different companies have been discussed. In principle, common to all schemes is to apply different and coordinated power restrictions on specific chunks in neighbouring cells to improve the downlink SINR situation UEs typically obtain at the cell edge. To asses the gains of such schemes we investigate in this document the performance, in terms of SINR, user throughput and spectral efficiency, compared to the case when no interference coordination is applied. The examined variation of downlink chunk power is 3 dB. The power restriction scheme is reused with a reuse factor of 3 (see Figure 1).
2 Assumptions

A summary of the simulation assumptions is provided in Table 1. A uniform user distribution was chosen, and for the traffic model a full buffer packet model was applied. Further, ideal CQI reporting with no channel estimation errors was assumed. Round robin scheduling was applied to assess pure interference coordination gains independent of the influence from advanced scheduling algorithms.
	Network Modelling

	Distance dependent path loss
	L=128.1+37.6(log(r) dB, r in km

	Cell Layout 
	19 sites, Hexagonal grid, 3-sector sites

	Shadowing 
	Log-normal, 8 dB standard deviation

	Channel Model
	Typical Urban 

	UE Speed 
	30 km/h

	Inter-site Distance
	1732 m 

	Penetration Loss
	10 dB

	Antenna Pattern 
	As described in 25.814, Chapter A.2

	Antenna Configuration
	1 x 1

	General System Parameters

	Spectrum allocation 
	10 MHz

	Base Station Power
	46 dBm

	Modulation and Coding
	QPSK, 16 QAM, 64 QAM
R=0.1 to 0.9

	CQI Reporting
	Ideal 

	Resource Block size
	25 sub-carriers (375 kHz), localized mapping

	TTI
	0.5 ms

	Channel Estimation 
	Ideal

	Overhead
	29%

	Scheduler 
	Round robin, 10 Users


Table 1: Simulation Assumptions
3 Network Layout 

Figure 1 shows the simulated network scenario. A power variation of 3 dB is applied between the depicted high power chunk regions (1/3 of the used bandwidth) and the low power chunk regions (2/3 of the used bandwidth).
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Figure 1: Network Scenario
4 Results
System level simulations have been carried out to evaluate the LTE downlink performance with and without interference coordination. In this document the 1732 m ISD case is covered and it can be seen that the 5% user throughput performance is improved by a factor of ≈ 1.7 for cell edge users due to interference coordination. Table 1 shows the achieved throughput results in detail.
	
	No Interference Coordination
	With Interference Coordination
	Gain 

	Sector TP

[bps/Hz/sector]
	0.82 
	0.78
	x 0.95

	5% User TP

[bps/Hz]
	0.0009 
	0.0015 
	x 1.67


Table 2: Interference coordination gain (equal loaded scenario)
Figure 2 shows the normalized user throughput of a typical cell edge user in case of interference coordination compared to the performance when no interference coordination is applied and an equal loaded scenario is assumed.
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Figure 2: User throughput results (equal loaded system)
Figure 3 shows the SINR improvement a typical cell edge user gets in an equal loaded scenario. It can be seen that the cell edge user SINR is increased by 2.5 dB which transfers in the simulated throughput gain of 67%.
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Figure 3: Received SINR distribution (equal loaded system)
5 Conclusion

System level simulations of downlink inter-cell interference coordination have been presented. The 5% user throughput performance can be improved considerably for cell edge users when applying interference coordination. In order to be able to tap the potential of interference coordination, it should be continued to be investigated in the WI phase for LTE. Then the specific implementation can be evaluated as well.
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