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1 Introduction

LTE-A related coexistences simulation assumptions were discussed in RAN4 #54 meeting in San Francisco. Interested companies got consensus after heated discussions and one contribution addressed the achievement had been agreed [1]. This paper presents the simulation results for scenario #1, i.e. 40MHz LTE-A VS 10MHz LTE, based on the approved simulation assumptions.
2 Simulation descriptions
The Monte-Carlo static simulation is used for LTE-A coexistence studies as the one used in TS36.942 [2] for LTE coexistence studies.

The uncoordinated network deployment scenario is considered in this paper for deriving the appropriate ACIR requirement for multi-operator coexistence case, seen in Figure 2-1. More than 19 cells are considered in the simulation. Furthermore, to eliminate the cell edge effect, wrap around cell layout method is also used.
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Figure 2‑1 Multi operator cell layout - uncoordinated operation

Simulation parameters used in this paper are listed in Table 2-1. 
Table 2‑1 Simulation parameters for LTE-A coexistence studies

	Simulation parameter
	Value

	System configuration

	Operating frequency
	2GHz

	System bandwidth 
	40MHz for LTE-A and 10MHz for LTE

	Number of cell
	19

	Wrap around
	ON

	ISD
	750m

	Cell range
	500m

	Base station

	Maximum power
	49dBm for LTE-A and 46dBm for LTE

	Noise figure
	5dB

	Antenna pattern
	65 degree directional antenna, seen in 3.3.1 of [1]

	Antenna gain
	15dBi

	Mobile station

	Maximum power
	23dBm for both LTE-A and LTE

	Noise figure
	9dB

	Antenna gain
	0dBi

	Power control
	set1 : gamma=1, PLx-ile = 112

set2: gamma=0.8, PLxile = 129

	Propagation model

	Propagation model
	L=128.1+37.6*log10(R)+21*log10(Fc/2.0)

	Shadow fading std
	10dB

	Other parameters

	MCL
	70dB

	User numbers
	12 users for LTE-A uplink and 3 users for LTE uplink

	Traffic model
	Full buffer

	Scheduler
	Round Robin


3 Simulation results

3.1 Uplink
Aggressor: 40MHz LTE-A (2x20 MHz)
Victim: 10MHz LTE

The average throughput loss and cell edge throughput loss for LTE uplink are presented in Table 3-1. For further demonstration, Figure 3-1 shows the corresponding curves of throughput loss versus ACIR.
Table 3‑1 Throughput loss VS ACIR
	ACIR offset (dB)
	PC set 1
	PC set 2

	
	Average (%)
	5% CDF (%)
	Average (%)
	5% CDF (%)

	-15
	18.7
	34.2
	12.4
	23.9

	-10
	9.0
	12.9
	5.4
	9.5

	-5
	3.8
	4.6
	2.2
	3.2

	0
	1.6
	1.5
	0.8
	0.9

	5
	0.5
	0.5
	0.4
	0.3

	10
	0.2
	0.2
	0.2
	0.1

	15
	0.1
	0.2
	0.1
	0.1
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(a) Average LTE UL throughput loss [%]
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(b) 5% CDF LTE UL throughput loss [%]
Figure 3-1 Throughput loss VS ACIR
Based on the simulation results, we can get following conclusions:

· With an ACIR offset of 0dB, the average throughput loss of uplink is less than 3% for both PC set1 and PC set2;

· With an ACIR offset of 0dB, the cell edge throughput loss of uplink is less than 3% for both PC set1 and PC set2;

· The ACLR model assumption for LTE-A UE can satisfy the requirement of 3% throughput loss.
3.2 Downlink

Aggressor:
40MHz LTE-A (2x20 MHz)

Victim:

10MHz LTE

The average throughput loss and cell edge throughput loss for LTE downlink are presented in Table 3-2. For further demonstration, Figure 3-2 shows the corresponding curves of throughput loss versus ACIR.
Table 3‑2 Throughput loss VS ACIR
	ACIR (dB)
	Average (%)
	5% CDF (%)

	15
	17.3
	78.3

	20
	9.2
	40.4

	25
	4.4
	18.7

	30
	2.1
	8.2

	35
	0.8
	3.2

	40
	0.4
	1.3

	45
	0.1
	0.4
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(a) Average LTE DL throughput loss [%]
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(b) 5% CDF LTE DL throughput loss [%]
Figure 3-2 Throughput loss VS ACIR
Based on the simulation results, we can get following conclusions:

· With an ACIR of 39dB, the average throughput loss of downlink is less than 3%;

· With an ACIR of 39dB, the cell edge throughput loss of downlink is less than 3%;

· The ACS model assumption for LTE-A UE can satisfy the requirement of 3% throughput loss.
4 Conclusions
This paper presents the simulation results for LTE-A and LTE coexistence. Based on these results, we can see that the ACLR and ACS model assumption for LTE-A UE are well designed. It’s recommended to use these assumptions in further LTE-A RF requirements studies.
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