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1 Introduction

In RAN #53, a new study item on “Enhanced performance requirement for LTE UE” was approved [1]. Also, the evaluation methodologies and initial simulation assumptions for enhanced performance requirements for LTE UE studies were approved during the last RAN4 #60bis meeting [2]. In this contribution, we provide the system level simulation results of DIP profile for interference modeling for the study item.
2 Simulation assumption and parameters
Agreed initial simulation assumptions for interference modeling are shown in Table 1.
Table 1: Simulation assumptions for interference modeling

	Parameter
	3GPP Case 1
	3GPP Case 3

	Bandwidth
	10 MHz

	Carrier frequency
	2000 MHz

	Cellular Layout
	Hexagonal grid, 19 cell sites, 3 sectors per site

	Inter-site
	500 m
	1732 m

	Distance-dependent path loss
	L = 128.1 + 37.6log10(R), R: km

	Shadowing standard deviation
	8 dB

	Shadowing correlation
	Between cells
	0.5

	
	Between sectors
	1.0

	Penetration loss
	20 dB

	Antenna pattern
	Horizontal
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Antenna height at the base station is set to 32m. Antenna height at the UE is set to 1.5m.
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	Combining method in 3D antenna pattern
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	Total BS TX power (Ptotal)
	46 dBm

	Minimum distance between UE and Cell
	>= 35 meters

	Hard handover hysteresis
	3 dB

	Traffic model
	Full buffer traffic
and non-full buffer/ non-full traffic model (optional)


In addition to table 1, BS antenna gain is assumed to be 14 dB which was already used in HSPA cases in [3] but seems to be missing in this table. And only full buffer traffic model is considered.
3 Simulation Results 
Figure 1 shows a pathloss CDF of BS to UE and a geometry CDF  and geometry CDF for 3GPP case 1, respectively. Figure 2 depicts uncoordinated DIP CDFs, Figure 3 shows portion of conditional median DIPs and Figure 4 is conditional median DIPs for 8 strongest interferers for Case 1, respectively.All numeric results of DIP profile are summarized in Table 2.
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Figure 1. Pathloss CDF between BS to UE and Geometry CDF for 3GPP Case 1
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Figure 2.  Unconditional DIP CDFs for 8 strongest interferers for 3GPP Case 1
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Figure 3.  Portion of conditional median DIPs for 8 strongest interferers for 3GPP Case 1
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Figure 4. Conditional median DIPs for 8 strongest interferers for 3GPP Case 1
Table 2.  Portion of conditional median DIPS (dB) at various geometry for Case 1
	Geometry
	DIP1
	DIP2
	DIP3
	DIP4
	DIP5
	DIP6
	DIP7
	DIP8

	-3 dB
	-2.9 
	-6.5 
	-15.8 
	-18.5 
	-20.5 
	-22.6 
	-25.0 
	-26.5 

	0 dB
	-3.0 
	-7.3 
	-12.8 
	-14.4 
	-16.0 
	-17.1 
	-18.8 
	-20.1 

	5 dB
	-3.1 
	-8.3 
	-11.1 
	-12.8 
	-15.1 
	-16.4 
	-18.5 
	-20.0 

	10 dB
	-4.1 
	-7.7 
	-9.6 
	-12.0 
	-15.0 
	-16.5 
	-18.4 
	-19.8 

	Unconditional
	-3.3 
	-7.0 
	-11.6 
	-14.1 
	-16.2 
	-17.5 
	-19.3 
	-20.7 



The simulation results for interference modeling in Case 2 are shown in figure 5, 6, 7 and8, respectively. Also, all numeric results of DIP profile are summarized in Table 3.
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Figure 5. Pathloss CDF between BS to UE and Geometry CDF for 3GPP Case 2
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Figure 6.  Unconditional DIP CDFs for 8 strongest interferers for 3GPP Case 2
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Figure 7.  Portion of conditional median DIPs for 8 strongest interferers for 3GPP Case 2
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Figure 8. Conditional median DIPs for 8 strongest interferers for 3GPP Case 2
Table 3.  Portion of conditional median DIPS (dB) at various geometry for Case 2
	Case 1
	DIP1
	DIP2
	DIP3
	DIP4
	DIP5
	DIP6
	DIP7
	DIP8

	-3 dB
	-3.4 
	-8.6 
	-12.8 
	-15.3 
	-17.2 
	-18.7 
	-20.0 
	-21.1 

	0 dB
	-4.3 
	-8.3 
	-11.7 
	-14.2 
	-16.1 
	-17.6 
	-18.9 
	-20.0 

	5 dB
	-4.3 
	-8.8 
	-11.9 
	-13.9 
	-15.5 
	-16.8 
	-17.8 
	-18.6 

	10 dB
	-4.8 
	-9.0 
	-11.4 
	-12.9 
	-13.8 
	-15.1 
	-16.8 
	-18.2 

	Unconditional
	-4.5 
	-8.4 
	-11.6 
	-13.9 
	-15.7 
	-17.2 
	-18.5 
	-19.7 



It is necessary to consider a criterion on how many DIPs would be used in order to make the simulation results as close as possible to the real-world deployment situation . In this contribution, the following criterion is used tentatively,

· DIP profiles should be 5 % (-13 dB) or more out of total interference.

Using the above criterion and Table 2, , we can get the following DIP profile for 3GPP Case 1.
Table 4. Proposed DIP profile for Case 1
	Geometry
	DIP1
	DIP2
	DIP3
	DIP4
	AWGN/Ioc

	-3 dB
	-2.9
	-6.5
	-15.8
	-18.5
	-6.5

	0 dB
	-3.0
	-7.3
	-12.8
	-14.4
	-6.4

	5 dB
	-3.1
	-8.3
	-11.1
	-12.8
	-6.3

	10 dB
	-4.1
	-7.7
	-9.6
	-12.0
	-5.8

	Unconditional
	-3.3
	-7.0
	-11.6
	-14.1
	-6.6



Using the above criterion and Table 3, , we can get the following DIP profile for 3GPP Case 2.
Table 5. Proposed DIP profile for Case 2
	Case 2
	DIP1
	DIP2
	DIP3
	DIP4
	AWGN/Ioc

	-3 dB
	-3.4
	-8.6
	-12.8
	-15.3
	-4.8

	0 dB
	-4.3
	-8.3
	-11.7
	-14.2
	-4.3

	5 dB
	-4.3
	-8.8
	-11.9
	-13.9
	-4.1

	10 dB
	-4.8
	-9.0
	-11.4
	-12.9
	-3.8

	Unconditional
	-4.5
	-8.4
	-11.6
	-13.9
	-4.1


4 Conclusions


In this contribution, we provided system level simulation results of DIP profile for interference modeling for enhanced performance requirements. 
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