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1. Introduction

This contribution presents the results of co-existence simulation between LTE - 2GHz (5MHz bandwidth) and UMTS-FDD (5MHz bandwidth) systems for urban macro cell environment with un-coordinated base-station deployment.  In this document, only uplink UMTS-FDD speech service as victim due to adjacent channel interference from uplink LTE - 2GHz system is investigated. 
2. Simulation Parameters

The key simulation parameters are summarised in the table below.  The LTE-2GHz and UMTS-FDD system scenario parameters are defined from [1] (urban macro cell environment with un-coordinated base-station deployment), and the UMTS-FDD Eb/Nt target from [2] (Scenario_1: UMTS(macro)-GSM(macro) in urban area).  

	Parameters
	LTE 2GHz
	UMTS-FDD
	Notes

	Uplink carrier(s) frequency band
	2GHz
	

	Uplink System Bandwidth
	5MHz (12 frequency RBs with 4RB/UE = 3UEs/sector)
	5MHz (1 carrier)
	

	Environment
	Macro - Urban
	

	Cell radius
	250m
	cell range = 2 x radius = 500m

	Base-stations
	Un-coordinated distributed
	Offset located at the edge of cell.

	UE Transmission power
	max. of 24dBm,
min. of -30dBm
	max. of 21dBm,

min of -50dBm
	

	Network layout
	36 cells (6x6), 108 sectors with wrap-around
	

	Scenario
	Aggressor
	Victim
	


3. LTE UE Transmission Power

The LTE UE transmission power is determined in according to [1][4][5],
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where 
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is the maximum UE power.
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is the ratio between minimum UE power and maximum UE power.
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 is the pathloss.
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is the pathloss reference point above which all UEs transmit full power.
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 is the pathloss compensation exponent.

For the power control equation above, two configurations below are simulated,
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	Set 1
	115dB
	1

	Set 2
	133dB
	0.8


4. Simulation Procedures
When calculating the system capacity degradation of the UMTS-FDD system, the referenced baseline uplink capacity of the UMTS-FDD system is firstly simulated without the presence of LTE interferer.  The capacity of the UMTS-FDD system is determined when the averaged noise rise at base-stations reaches the defined 6dB threshold above the thermal noise floor.  The simulation is then followed by further simulations where the ACIR is set to specific values within a given range. The ACIR [3] is defined as: 
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(2)
For each of the ACIR setting, LTE-2GHz UEs are firstly added to the system until it is fully loaded with 3 UEs/sector. Subsequently, UMTS-FDD UEs are continuously added until the 6dB averaged noise-rise threshold is reached. The simulation results of the UMTS-FDD system averaged capacity degradation are shown in Figure 1 and also summarized in the appendix.  
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Figure 1 Uplink UMTS-FDD System Capacity Loss
5. Conclusions

The simulation results of the uplink co-existence between LTE – 2GHz (5MHz) and UMTS-FDD – 2GHz system for urban environment with UMTS-FDD system as victim are presented.  The results indicate that the system capacity degradation is relatively high at ACIR less than 45dB for the case with Set 1 (
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).  It is approximately 10dB worst than the corresponding case with Set 2 (
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) at ACIR below 40dB.
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7. Appendix – numerical results
	ACIR offset (dB)
	Uplink Capacity Loss (%)

	
	Set 1
	Set 2

	-10
	-
	23.1105

	-5
	78.8970
	7.4591

	0
	35.2866
	2.3404

	5
	12.3739
	0.8602

	10
	3.3547
	0.2654

	15
	1.1117
	0.0945

	20
	0.3187
	0.0428
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