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1 Introduction

This document presents the coexistence scenarios between two FDD E-UTRA systems of asymmetrical bandwidth. Three cases are considered:

· Case 1: 10MHz LTE -> 5MHz LTE.
· Case 2: 20MHz LTE -> 5MHz LTE.
· Case 3: 15MHz LTE -> 10MHz LTE.
2 ACLR Assumptions

It is assumed that ACIR is dominated by UE ACLR for UL and the two-level ACLR model for 5MHz and 10MHz LTE is detailed in [1]. Following the same principle, the ACLR model for 15MHz and 20MHz LTE can be obtained. Table 1 summarizes the related assumptions, where X is the ACLR offset and BInterferer is interfering UE bandwidth corresponding to the number of RBs used by one UE. For example, for a 5MHz system, BInterferer is equal to 4 × 375 kHz = 1.5MHz.
Table 1 ACLR Assumption for FDD E-UTRA
	E-UTRA Interferer
	Separation (Num RB)
	ACLR dB/ BInterferer

	System Bandwidth
	Bandwidth (Num RB)
	
	

	5 MHz
	4 RB (4 × 375 kHz)
	Less than 4 RB
	30 + X

	5 MHz
	4 RB (4 × 375 kHz)
	Above 4 RB
	43 + X

	10 MHz
	8 RB (8 × 375 kHz)
	Less than 8 RB
	30 + X

	10 MHz
	8 RB (8 × 375 kHz)
	Above 8 RB
	43 + X

	15 MHz
	12 RB (12 × 375 kHz)
	Less than 12 RB
	30 + X

	15 MHz
	12 RB (12 × 375 kHz)
	Above 12 RB
	43 + X

	20 MHz
	16 RB (16 × 375 kHz)
	Less than 16 RB
	30 + X

	20 MHz
	16 RB (16 × 375 kHz)
	Above 16 RB
	43 + X


As suggested in [2], it is only necessary to look at those scenarios where an interfering system has a larger bandwidth than that of a victim system. Furthermore, as the ACLR of the interferer is measured in the interferer’s bandwidth, the victim UE having smaller bandwidth will receive a fraction of the interference power for the same interfering UE’s transmit power. To reflect this fact, a factor denoted by FACLR is introduced [2]:
FACLR = 10 × LOG10(BInterferer/BVictim)
where BVictim is the bandwidth used by one UE in the victim system.

Following the analysis in [2], we simulate the following three scenarios in Table 2, i.e, 10MHz LTE->5MHz LTE, 20MHz LTE->5MHz LTE and 15MHz LTE->10MHz LTE. Note Y is the baseline value and the ACLR is equal to Y + X – FACLR.
Table 2: Simulation scenarios
	Scenario
	System Bandwidth (MHz)
	Value Y (dB), ACLR = Y + X

	
	Interferer
	Victim
	UE1
	UE2
	UE3

	1
	10
	5
	30
	30
	43

	2
	20
	5
	30
	30
	30

	3
	15
	10
	30
	32
	43


The power control parameters are listed in Table 3 [3]. Note that PLx-ile is scaled according to system bandwidth. 

Table 3: Power control parameters for Power Control Set 2
	Bandwidth (MHz)
	Set 1
	Set 2

	
	Gamma
	PLx-ile (dB)
	Gamma
	PLx-ile (dB)


	5
	1
	115
	0.8
	133

	10
	1
	112
	0.8
	129

	15
	1
	110
	0.8
	127

	20
	1
	109
	0.8
	125


3 Simulation Results

The results are plotted in Figures 1-4 for the average and 5% CDF throughput degradation for Set 1 and 2, respectively. The results show that the required ACLR value for 5% (5%-CDF) throughput degradation at the victim is 28dB, 32dB and 26dB for Case 1, Case 2 and Case 3 respectively. Factoring in FACLR, the required ACLR value for Case 1, 2 and 3 are 25dB, 26dB and 24.2dB respectively.
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Figure 1. Average throughput degradation
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Figure 2. 5% throughput degradation
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Figure 3. Average throughput degradation
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Figure 4. 5% throughput degradation
4 Conclusion
The UL FDD E-UTRA coexistence for asymmetrical bandwidth is investigated. Specifically, three scenarios, i.e., 10MHz LTE->5MHz LTE, 20MHz LTE->5MHz LTE and 15MHz LTE->10MHz LTE are simulated. Simulation results indicate that an ACLR value of 30dB is good enough for coexistence. 
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