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1. Introduction

Simulation methodology and some assumption for the LTE RF co-existence study have been agreed in [1]. It was proposed to use snapshot simulation methodology to ensure the early availability of simulation result. And some LTE co-existence simulation assumptions had been agreed in RAN4 LTE Simulation Conference Call #1 held 3rd April 2006 and subsequent email discussion on the LTE email reflector. In this contribution, the 5% CDF user throughput relative loss is proposed as another performance evaluation criterion except for cell throughput relative loss. And downlink coexistence simulation results between LTE and LTE systems are also given.

2. Simulation assumption 
2.1 Simulation scenarios

The simulation scenario that we carried out is described as follows:

• Downlink: 10MHz LTE (aggressor system) to 10MHz LTE (victim system) 
In downlink scenario, there are two interference cases to be considered:

• Un-coordinated: For uncoordinated network, worst case shift between sites is assumed. That is aggressor network’s sites are located at the victim network’s cell edge.
• Coordinated: For coordinated network, co-location of sites is assumed.

Table 1 shows the simulation scenarios as follows: 
Table 1    Summary of simulation scenarios

	No.
	Scenario
	Aggressor system
	Victim system
	Simulation frequency
	Environment
	Cell Range

	1
	Downlink,

Un-coordinated
	10 MHz LTE
	10 MHz LTE
	2000 MHz
	Urban Area
	500 m

	2
	Downlink, Coordinated
	10 MHz LTE
	10 MHz LTE
	2000 MHz
	Urban Area
	500 m


2.2 Performance evaluation criteria

Agreed in the conference call, cell throughput relative loss as simulation output is used for the performance evaluation criterion in the LTE co-existence simulation. 5% CDF user throughput relative loss is also collected as the performance evaluation criterion for LTE victim system except for cell throughput relative loss.

2.3 Downlink simulation assumption

Downlink assumption is as same as the agreements in [2]. 
Table 2 outlines the simulation assumptions used for Downlink. And table 3 summaries LTE downlink simulation parameters.
Table 2    System simulation assumption
	Parameter
	Assumption

	Simulation type
	Snapshot

	Number of snapshots
	800

	Carrier frequency
	2000 MHz

	System bandwidth
	10 MHz(aggressor),

10 MHz(victim)

	Cellular layout
	Hexagonal grid, 19 cell sites, 
with BTS in the corner of the cell , 
65-degree sectored beam. 
Uncoordinated and coordinated.

	Wrap around 
	Employed

	Inter-site distance
	750 m

	Traffic model
	Full buffer

	Pathloss model
	L = 128.1 + 37.6 log10 ( R ),

R in kilometres

	Lognormal shadowing
	Log Normal Fading with 10 dB standard deviation

	LTE BS Antenna gain
	15 dBi

	White noise power density
	-174 dBm/Hz

	MCL
	70 dB

	Scheduling algorithm
	 Round Robin

	RB width
	375 kHz, total 24 RBs

	RB number per user
	1

	Link simulation interface
	Attenuated and truncated form of the Shannon bound provided by Nortel Contribution [3]


Table 3    LTE downlink simulation parameters
	Parameter
	Downlink value

	Maximum TX power 
	46dBm

	Output power
	32dBm / RB

	Noise figure
	9 dB


3. Simulation results 

3.1 Downlink scenario (Un-coordinated and Coordinated)

3.1.1 Average Cell Throughput Relative Loss
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Figure 1    Downlink: ACIR vs. Average Cell Throughput Relative Loss 
Table 4    average Cell Throughput Relative Loss values vs ACIR

	ACIR (dB)
	Downlink average Cell Throughput Relative Loss

	
	Un-coordinated
	Coordinated

	15
	11,30%
	10,90%

	20
	5,95%
	4,30%

	25
	2,84%
	1,60%

	30
	1,21%
	0,74%

	35
	0,45%
	0,31%

	40
	0,32%
	0,11%

	45
	0,15%
	0,05%


3.1.2 5% CDF User Throughput Relative Loss

[image: image2]
Figure 2    Downlink: ACIR vs. 5% CDF User Throughput Relative Loss 

3.2 Analysis

For downlink scenario, as shown from 5% CDF User Throughput Relative Loss curve in coordinated case (see the red curve in Figure 2), when the aggressor base station and the victim base station are co-location, with the ACIR decrement, 5% CDF User Throughput Relative Loss increases not much. That can be explained that cell edge user has a large path loss from aggressor base station, the interference from aggressor base station to the user becomes relatively little. In un-coordinated case, as shown from 5% CDF User Throughput Relative Loss curve (see the blue curve in Figure 2), with the ACIR decrement, 5% CDF User Throughput Relative Loss increases greatly. Because in this case cell edge user is far from the server base station, but it is close to the aggressor base station, so interference from aggressor base station to the user will cause that user throughput is greatly reduced. So 5% CDF user throughput relative loss is a proper performance measure and is proposed as performance evaluation criterion.

4. Conclusions

In this contribution, the coexistence downlink simulation results of Cell Throughput Relative Loss and 5% CDF User Throughput Relative Loss vs ACIR are given. 

It is proposed to illuminate the following assumptions into the E-UTRA RF system scenario TR:

· 5% CDF User Throughput Relative Loss as the performance evaluation criterion for LTE RF co-existence study except for cell throughput relative loss.
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