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1 Introduction

In last RAN1 meeting, two alternative cases of interference coordination scheme, static interference co-ordination and semi-static interference co-ordination, were agreed for future evaluation in RAN1 TR25.814 [1]. 

This document focuses on the evaluation on system level simulation of the two cases mentioned above. In particular, we evaluate the edge, interior and total sector average throughput with semi-static versus static 1/3 maximum soft reuse factor.
In Section 2, we provide the simulation descriptions and measurement/reporting assumptions and Section 3 gives the performances of the two alternative cases. Finally, conclusions are made in Section 4.
2 Static vs. Semi-Static Co-ordination Schemes
2.1 Simulation descriptions
The static or semi-static inter-cell interference co-ordination scheme is based on the soft reuse scheme we proposed before [2]. In static co-ordination scheme, UEs at neighboring cell edge uses a maximum of fixed 1/3 frequency resource with higher transmission power. Some cells with more load requirement which need more than 1/3 frequency resource to bear are still allocated by fixed 1/3 frequency resource. Meanwhile, other neighboring sectors may have a less load requirement and the 1/3 major frequency resource are not well utilized. This restriction can be reformed by the semi-static co-ordination. The semi-static scheme is achieved by taking the traffic load at cell edge into account. More frequency resources are allocated to the cell/sector with more load requirements at cell edge. The semi-static co-ordination can adaptively assign frequency resources to different cells with different load requirements. 

Frequency sub-band allocation to UEs can be consecutive (localized) or non-consecutive (distributed). In this evaluation, for example, assume that 1/3 of UEs are cell edge ones and there are 24 sub-bands at 10MHz mode (sub-band bandwidth of 375 KHz). The total sectors are classified into 3 groups, and each 2 sectors in one group are not neighboring with each other. With localized allocation at static co-ordination case the first 8 sub-bands are allocated to the cell edge UEs of sectors in the first group, the second 8 sub-bands are for the second group and so on. 
2.2 Measurement and reporting assumptions
For static co-ordination case, there is no additional measurement and signaling needed from UE to Node B or from Node B to centralized scheduler. When semi-static co-ordination case, each Node B reports the load requirement at cell edge to the centralized scheduler and the centralized scheduler signals the frequency restriction to each Node B. There is no additional measurement and reporting from UE to Node B to support the semi-static co-ordination scheme.
The CQI report can be reused for the measurement of geometry factor [2]

 REF _Ref130209381 \n \h 
[4], which is suggested the metric of judging cell edge UEs. The CQI measurements are made by UEs in downlink, based on pilots which can reflect the channel condition. The report rate may be one TTI. When we use CQI measurement for path loss including shadowing measurement, we average the CQI value for a longer time interval to eliminating the temporary fast fading. 
2.3 Simulation Assumptions

The simulation assumptions are given in Table 1 in Appendix according to the evaluation methodology stated in [1]. The reference SIR-to-BLER curves mapping for system level simulation are provided by link level simulations with AWGN channels. And the effective SIR mapping is applied in the similar way as that in [3]. Moreover, the H-ARQ is implemented by chase combining.
3 Performance of Static and Semi-Static Co-ordination
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Figure 1 Edge, Interior and Total Sector Average Throughput Performance with Static and Semi-Static Inter-cell Interference Frequency Co-ordination
Figure 1 shows the cell edge, cell interior and total throughput gains of semi-static and static co-ordination. Semi-static co-ordination provides about 10% improvements on cell edge throughput over the static case, because more frequency resources are allocated to the cell with larger load requirement. Furthermore, the edge, interior and total throughput performance holds a steady difference between static and semi-static ones.
When a proportional fair scheduler is applied, the semi-static co-ordination case may bring larger gains due to taking the throughput matter into account. And more than 2 times better throughput gains can be acquired by more antennas at transmitter or receiver.
4 Conclusion
The semi-static frequency co-ordination based on the traffic distribution within different cells can obtain 10% throughput gains at cell edge over the static co-ordination, which is also reflected in TI’s contribution [5]. And no additional measurement and report besides CQI report from UE to Node B are needed to support the semi-static one.
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Appendix: Simulation Assumptions
Table 1 System simulation parameters

	Parameter
	Value

	Carrier frequency
	2GHz

	System bandwidth
	10MHz

	Channel Model
	Typical Urban

	Cellular Layout
	Hexagonal grid, 19 cell sites

	Inter-site distance
	1732m

	UE speed
	3 Kmph

	Distance-dependent path loss
	L=128.1 + 37.6log10(R), R in kilometers

	Lognormal Shadowing
	Log Normal Fading with 0 mean, 8dB standard deviation

	BS transmit power
	46dBm

	UE Noise Figure
	9dB

	Tx(BS)/Rx(UE) antennas  
	1/1

	Traffic model
	Full buffer

	Link Adaptation
	Perfect

	Modulation
	QPSK, 16-QAM and 64QAM

	Coding
	Rate 1/3, 1/2, 2/3, 3/4, 4/5 Turbo

	White noise power density
	-174 dBm/Hz

	Shadowing correlation between cells and sectors
	0.5 and 1.0, respectively

	Minimum distance between UE and cell site
	35m

	Scheduling algorithm
	Round Robin 

	Target BLER
	10%

	Chunk width
	375kHz

	Cellular layout
	Hexagonal grid, 19 cells, 57 sectors, 70-degree sectored beam

	User per cell
	10, 20, 30, 40

	Geometry threshold for edge user
	4.77dB

	CQI reporting delay
	1ms

	H-ARQ round trip delay
	4ms
















































































































































































