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1
Introduction
In the last RAN4 meeting #39, simulation assumptions for LTE UL co-existence studies were discussed [1-4], and most of simulation assumptions were agreed [5]. UL power control algorithms and parameters are still open issues, and NTT DoCoMo proposes TPC parameters for LTE UL co-existence studies in [6].
This contribution provides UL co-existence simulation results based on the agreed simulation assumptions and the UL TPC parameters proposed in [6]. 
2 Simulation results

2-1. Simulation parameters

Simulation parameters are summarized in Annex A, which are based on [5, 7]. Two-level ACLR models, which were proposed in [5], were used in the simulations. The UL TPC parameters are listed in Table 1, which is proposed in [6].
Table 1 UL TPC parameters
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	Case 1
	1
	0.8
	132
	128
	21
	0.8

	
	3
	
	134
	138
	
	

	
	6
	
	138
	141
	
	

	Case 2
	1
	0.8
	127
	123
	25
	0.8

	
	3
	
	129
	133
	
	

	
	6
	
	133
	136
	
	

	Case 3
	1
	0.6
	135
	130
	45
	0.6

	
	3
	
	138
	143
	
	

	
	6
	
	143
	148
	
	


2-2. LTE 10 MHz (Aggressor) -> LTE 10 MHz (Victim)

Figure 1, 2, and 3 present simulation results on average user throughput loss for Case 1, Case 2, and Case 3, respectively. In order to evaluate the differences of the number of UEs per cell, ACIR values are calculated to be actual interference level in the 10 MHz band width. The results indicate that the number of UEs per cell does not affect the average user throughput loss. 
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Figure 1. Average user throughput loss, Case 1

[image: image7.emf]Average user throughput, Case 2
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Figure 2. Average user throughput loss, Case 2

[image: image8.emf]Average user throughput, Case 3
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Figure 3. Average user throughput loss, Case 3
Figure 4, 5, and 6 present simulation results on 5-percentile user throughput for Case 1, Case 2, and Case 3, respectively. The results indicate that the number of UEs per cell does not affect the 5-percentile user throughput loss.
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Figure 4. 5-percentile user throughput loss, Case 1
[image: image10.emf]5-percentile user throughput, Case 2
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Figure 5. 5-percentile user throughput loss, Case 2
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Figure 6. 5-percentile user throughput loss, Case 3
2-3. LTE 5 MHz (Aggressor) -> WCDMA 5 MHz (Victim)

Figure 7, 8, and 9 present simulation results on WCDMA capacity loss for Case 1, Case 2, and Case 3. In order to evaluate the differences of the number of UEs per cell, ACIR values are calculated to actual interference level in the 5 MHz band width. The results indicate that the number of UEs per cell does not affect WCDMA capacity loss. 
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Figure 7. Capacity loss, Case 1
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Figure 8. Capacity loss, Case 2
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Figure 9. Capacity loss, Case 3
3 Conclusions

This contribution presents our initial simulation results on LTE UL co-existence with LTE and WCDMA. The results don’t indicate that the number of users per cell affects the throughput loss both in the LTE->LTE case and LTE->WCDMA case. 
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Annex A. Simulation parameters

The parameters are based on the RAN4 internal TR, E-UTRA RF system scenarios.

System parameters

	MCL
	70 dB

	Cellular layout
	Hexagonal, 3-tiers (19 cell wrap-around)

	Sectorization
	3 sectors/cell

	BS antenna pattern
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 is the 3dB beam width which corresponds to 65 degrees, and 
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	BS antenna gain
	15 dBi

	MS antenna gain
	0 dBi

	Log normal shadowing
	Standard Deviation of 10 dB

	Site-to-site shadow correlation coefficient
	0.5

	Handover margin
	3 dB

	Noise figure of BS receiver
	5 dB

	Thermal noise (NF included)
	-99 dBm@10MHz

	Max TX power of MS
	24 dBm

	Power control dynamic range
	54 dB

	Cell range
	500 m

	Allocated RB width per UE
	 8*375 kHz

	Traffic model
	 Full buffer traffic model

	Scheduler
	 Round robin


Number of UEs per cell
5MHz E-UTRA (aggressor) -> UTRA (victim): 

· 2 RBs per UE, leading to 6 active UEs per sector

· 4 RBs per UE, leading to 3 active UEs per sector

· 12 RBs per UE, leading to 1 active UE per sector
10MHz E-UTRA (aggressor) -> 10MHz E-UTRA (victim): 

· 4 RBs per UE, leading to 6 active UEs per sector

· 8 RBs per UE, leading to 3 active UEs per sector

· 24 RBs per UE, leading to 1 active UE per sector

ACLR model

Table 1. ACLR model for 5MHz E-UTRA -> UTRA, 2 RBs per UE

	Location of aggressor 2RBs (bandwidth = 2*375 kHz) 
	Adjacent to victim channel edge
	2RB away from victim channel edge

	Further away from channel edge

	ACLR dBc/3.84MHz
	30 + X
	43+X
	43+X

	X serves as the step size for simulations, X = -5, 0, 5, 10 dB


Table 2. ACLR model for 5MHz E-UTRA -> UTRA, 4 RBs per UE

	Location of aggressor 4RBs (bandwidth = 4*375 kHz) 
	Adjacent to victim channel edge
	at least 4 RBs away from channel edge

	ACLR dBc/3.84MHz
	30 + X
	43+X

	X serves as the step size for simulations, X = -5, 0, 5, 10 dB


Tble 3. ACLR model for 10MHz E-UTRA -> 10MHz E-UTRA, 4 RBs per UE

	Location of aggressor 4RBs (bandwidth = 4*375 kHz) 
	Adjacent to edge of victim RBs 

(bandwidth = 4* 375kHz)
	4RBs away from edge of victim RBs
	Further away from edge of victim RBs

	ACLR dBc/4*375 kHz
	30 + X
	43+X
	43+X

	X serves as the step size for simulations, X = -5, 0, 5, 10 dB


Table 4. ACLR model for 10MHz E-UTRA -> 10MHz E-UTRA, 8 RBs per UE

	Location of aggressor 8RBs (bandwidth = 8*375 kHz) 
	Adjacent to edge of victim RBs

(bandwidth = 8* 375kHz)
	at least 8 RBs away from edge of victim RBs

	ACLR dBc/8*375 kHz
	30 + X
	43+X

	X serves as the step size for simulations, X = -5, 0, 5, 10 dB


� In other words, there are 2RB-wide guard band between the aggressor RBs and the victim channel. The same interpretation applies below.
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