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1. Introduction

In RAN4 #39, initial downlink coexistence simulation results on cell throughput relative reduction between LTE and LTE systems were provided, and 5% CDF user throughput relative reduction was agreed as another performance evaluation criterion for downlink coexistence simulation [1].  In this contribution we provide the new downlink simulation results done after the last meeting. On the LTE email reflector uplink coexistence simulations assumptions about the open issues are discussed. In this contribution we also provide initial uplink coexistence simulation results between LTE and LTE systems based on the simulation assumptions in [2]. 
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) 
• Uplink: 10MHz LTE (aggressor system) to 10MHz LTE (victim system)

In the scenario, there is the interference case 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.
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
	Uplink,

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


2.2 Simulation assumption

Downlink and uplink simulation assumptions and detailed simulation flows are same with that in [1] and [2]. 
Table 2 outlines the simulation assumptions used for downlink and uplink. And Table 3 summaries downlink and uplink parameters.
Table 2    System simulation assumption
	Parameters
	Assumptions

	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.

	Wrap around 
	Employed

	Inter-site distance
	750 m

	Traffic model
	Full buffer

	Path loss model
	L = 128.1 + 37.6 log10 ( R ),

R in kilometers

	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

	Link simulation interface
	Attenuated and truncated form of the Shannon bound  [1]


Table 3    Downlink and Uplink simulation parameters 
	Parameters
	Downlink
	Uplink

	Shadowing correlation
	Between sites
	-
	0.5

	
	Between sectors of the same sites
	-
	1.0

	RB number per user
	1
	8

	ACLR model
	-
	[2]

	Maximum TX power 
	46 dBm ( 32dBm / RB )
	24 dBm

	Minimum TX power
	-
	-54 dBm

	Noise figure
	9 dB
	5 dB

	PC method
	-
	[2]


3. Downlink Simulation result
3.1 Downlink scenario (Un-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    Downlink: average Cell Throughput Relative Loss values vs ACIR

	ACIR
	Downlink average Cell Throughput Relative Loss

	15
	12.63%

	20
	6.51%

	25
	3.17%

	30
	1.34%

	35
	0.46%

	40
	0.11%


3.1.2 5% CDF User Throughput Relative Loss
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Figure 2    Downlink: ACIR vs. 5% CDF User Throughput Relative Loss 
Table 5    Downlink: 5% CDF User Throughput Relative Loss values vs. ACIR

	ACIR 
	Downlink 5% CDF User Throughput Relative Loss

	15
	100%

	20
	66.86%

	25
	17.76%

	30
	6.18%

	35
	2.64%

	40
	2.24%


4. Uplink Simulation results 

4.1 Uplink scenario (Un-coordinated )

The Uplink PC parameters are listed in Table 6, and Case 1 is the parameters proposed in [2].
Table 6    Uplink PC parameters
	case
	Lx-ile
	gamma
	alpha
	beta

	Case 1
	136.5
	0.8
	19
	0.8

	Case 2
	116.5
	0.8
	35
	0.8

	Case 3
	116.4
	0.5
	70
	0.5


4.1.1 Average Cell Throughput Relative Loss
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Figure 3    Uplink: ACLR offset vs. Average Cell Throughput Relative Loss (Un-coordinated )
Table 7    Uplink: average Cell Throughput Relative Loss values vs. ACLR offset (Un-coordinated )
	ACLR offset(x)
	Uplink average Cell Throughput Relative Loss

	
	Case 1

Alpha=19,beta=0.8
	Case 2

Alpha=35,beta=0.8
	Case 3 Alpha=70,beta=0.5

	-10
	3.9%
	6.0%
	4.8%

	-5
	1.9%
	2.7%
	2.7%

	0
	1.2%
	1.2%
	1.2%

	5
	1.1%
	0.6%
	0.7%

	10
	0.9%
	0.3%
	0.3%

	15
	0.4%
	0.2%
	0.1%


4.1.2 5% CDF User Throughput Relative Loss
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Figure 4    Uplink: ACLR offset vs. 5% CDF User Throughput Relative Loss (Un-coordinated )
Table 8    Uplink: 5% CDF User Throughput Relative Loss values vs. ACLR offset (Un-coordinated )
	ACLR offset(x)
	Uplink 5% CDF User Throughput Relative Loss

	
	Case 1

Alpha=19,beta=0.8
	Case 2

Alpha=35,beta=0.8
	Case 3 Alpha=70,beta=0.5

	-10
	10.1%
	10.4%
	9.4%

	-5
	4.2%
	3.3%
	4.8%

	0
	3.1%
	2.1%
	2.1%

	5
	3.1%
	1.3%
	1.9%

	10
	2.2%
	0.4%
	0.6%

	15
	2.1%
	0.3%
	0.4%


4.1.3 Distribution of user bit rates 
User bit rates CDF distribution for different ACLR offsets and single operator in different cases are showed in Figure5, Figure6 and Figure7: 
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Figure 5    Uplink: CDF of number of bits per RB per 0.5ms for Un-coordinated scenario
(case1: alpha = 19, beta = 0.8 )
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Figure 6    Uplink: CDF of number of bits per RB per 0.5ms for Un-coordinated scenario                                                  (case2: alpha = 35, beta = 0.8 )
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Figure 7    Uplink: CDF of number of bits per RB per 0.5ms for Un-coordinated scenario                                                  (case3: alpha = 70, beta = 0.5 )
4.1.4 UE TX power distribution
UE TX power CDF distributions for single operator in different cases are showed as follows: 
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Figure 8   Uplink: UE TX power CDF distribution for single operator in different case for Un-coordinated scenario
4.1.5 SINR PDF distribution
 SINR PDF distributions for single operator in different cases are showed as follows: 
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Figure 9    Uplink: SINR PDF distribution for single operator in different cases for Un-coordinated scenario
5. Conclusions

In this contribution, the initial downlink and uplink coexistence simulation results of Cell Throughput Relative Loss and 5% CDF User Throughput Relative Loss between LTE and LTE systems are provided. And additional statistics for uplink simulation, such as distribution of user bit rates, UE TX power distribution, and actual SINR distribution are also provided.
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