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1.0

Introduction

This text proposal is proposed to include all the simulation results for the coexistence study between B14 HPUE and B13 eNB from different companies. 

2.0
 
Discussion
It is proposed to include the text below in the section 5.4.2 of the Technical Report 36.837
<< Text proposal -- Next section with changes>>

5.4 
Co-existence and compatibility of LTE systems deployed in the 700MHz band
5.4.1 Simulation assumptions 
5.4.2 Simulation results 
5.4.2.1 Motorola Solutions Simulation results 
Table 5.4.2.1-1 Motorola Solutions simulation parameters
	Simulation parameters
	Baseline coexistence scenario
	B14 HPUE coexistence scenario

	
	B13
	B14
	B13
	B14

	CLx-ile PC set 1
	102
	102
	102
	117

	CLx-ile PC set 2
	117
	117
	117
	134.5

	Cell layout
	Wrap-around 19 tri-sector cells (4km)
	Wrap-around 19 tri-sector cells (4km)
	Wrap-around 19 tri-sector cells (4km)
	Wrap-around 19 tri-sector cells (8km)


Table 5.4.2.1-1 B13 E-UTRA uplink relative throughput loss due to B14 UE (23dBm) interference

	
	Baseline coexistence scenario

	ACLR offset X (dB)
	Power control  set 1
	Power control  set 2

	
	Average throughput
	5% CDF
	Average throughput
	5% CDF

	-15
	7.5%
	11%
	7.5%
	11%

	-10
	3%
	3.3%
	3%
	3.3%

	-5
	1.2%
	1%
	1.2%
	1%

	0
	0.5%
	0.3%
	0.5%
	0.3%

	+5
	0.2%
	0.07%
	0.2%
	0.07%


.

Table 5.4.2.1-2 B13 E-UTRA uplink relative throughput loss due to B14 HPUE (33dBm) interference

	
	B14 HPUE coexistence scenario

	ACLR offset X (dB)
	Power control  set 1
	Power control  set 2

	
	Average throughput
	5% CDF
	Average throughput
	5% CDF

	-10
	7.3%
	8.2%
	5.6%
	6%

	-5
	3%
	2.4%
	2.3%
	1.6%

	0
	1.3%
	0.8%
	0.9%
	0.5%

	+5
	0.6%
	0.35%
	0.5%
	0.25%

	+8
	0.5%
	0.2%
	0.34%
	0.2%

	+10
	0.4%
	0.14%
	0.3%
	0.1%


Figure 5.4.2.1-1 and 5.4.2.1-2 shows the comparison of the HPUE coexistence scenario with the baseline scenario for power control parameter set 1 and set 2, respectively. For the baseline scenario, X = 0dB corresponds to the ACLR value of 30dB.
From the results, we can see that HPUE causes comparable interference to B13 eNB as the baseline case when X = 5~8dB. The B13 throughput degradation curves due to HPUE interference (the blue curve in both figures) start to flat out for X > 8dB. This is because with X greater or equal to 8dB, the ACLR value for HPUE is 38dB for the first level and 51dB for the second level, and the B13 eNB ACS (45dB) starts to show effect in the ACIR calculation. In this sense, improving ACLR of HPUE alone does not help too much in reducing the interference to B13 eNBs. 
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Figure 5.4.2.1-1 B13 uplink throughput degradation with power control parameter set 1
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Figure 5.4.2.1-2 B13 uplink throughput degradation with power control parameter set 2

Based on the results and above discussion, setting ACLR1 for B14 HPUE to be 38dB is sufficient to provide similar protection level to B13 eNB as 200mW B14 UE with ACLR1 of 30dB
5.4.2.2 EADS/Cassidian Simulation results 
Table 5.4.2.2-1 EADS simulation parameters
	Simulation parameters
	Baseline coexistence scenario
	B14 HPUE coexistence scenario

	
	B13
	B14
	B13
	B14

	CLx-ile PC set 1
	111
	111
	111
	121

	CLx-ile PC set 2
	126
	126
	126
	138.5

	Cell layout
	Wrap-around 19 tri-sector cells (4km)
	Wrap-around 19 tri-sector cells (4km)
	Wrap-around 19 tri-sector cells (4km)
	Wrap-around 7 tri-sector cells (8km)


Table 5.4.2.2-2 B13 E-UTRA uplink relative throughput loss due to B14 UE (23dBm) interference

	
	Baseline coexistence scenario

	ACLR offset X (dB)
	Power control  set 1
	Power control  set 2

	
	Average throughput
	5% CDF
	Average throughput
	5% CDF

	-10
	5.8%
	10.2%
	4.2%
	5.5%

	-5
	2.6%
	3.6%
	1.8%
	1.8%

	0
	1.1%
	1.0%
	0.8%
	0.6%

	+5
	0.54%
	0.3%
	0.35%
	0.2%

	+10
	0.33%
	0.2%
	0.2%
	0.16


Table 5.4.2.2-3 B13 E-UTRA uplink relative throughput loss due to B14 HPUE (33dBm) interference

	
	B14 HPUE coexistence scenario

	ACLR offset X (dB)
	Power control  set 1
	Power control  set 2

	
	Average throughput
	5% CDF
	Average throughput
	5% CDF

	-10
	9.2%
	18.3%
	5.3%
	9.3%

	-5
	4.4%
	7.3%
	2.3%
	3.3%

	0
	2.1%
	2.5%
	1.0%
	1.2%

	+5
	1.1%
	0.9%
	0.5%
	0.5%

	+10
	0.7%
	0.4%
	0.3%
	0.2%


Figure 5.4.2.2-1 and 5.4.2.2-2 shows the comparison of the HPUE coexistence scenario with the baseline scenario for power control parameter set 1 and set 2, respectively. For the baseline scenario, X = 0dB corresponds to the ACLR value of 30dB.
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Figure 5.4.2.2-1 B13 uplink throughput degradation with power control parameter set 1
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Figure 5.4.2.2-2 B13 uplink throughput degradation with power control parameter set 2

From the results, it can be observed that HPUE causes comparable interference to B13 eNB as the baseline case when X=

· ~5dB for power control set 1

· ~[3-4]dB for power control set 2

Based on the results, 35dB ACLR1 for B14 HPUE is sufficient to provide similar protection level to B13 eNB as 200mW B14 UE with ACLR1 of 30dB.  
5.4.2.3 Alcatel-Lucent Simulation results 
Table 5.4.2.3-1 Alcatel-Lucent simulation parameters
	Simulation parameters
	Baseline coexistence scenario
	B14 HPUE coexistence scenario

	
	B13
	B14
	B13
	B14

	CLx-ile PC set 1
	
	
	
	

	CLx-ile PC set 2
	
	
	
	

	Cell layout
	
	
	
	


Table 5.4.2.3-2 B13 E-UTRA uplink relative throughput loss due to B14 UE (23dBm) interference

	
	Baseline coexistence scenario

	ACLR offset X (dB)
	Power control  set 1
	Power control  set 2

	
	Average throughput
	5% CDF
	Average throughput
	5% CDF

	-10
	
	
	
	

	-5
	
	
	
	

	0
	
	
	
	

	+5
	
	
	
	

	+10
	
	
	
	


Table 5.4.2.3-3 B13 E-UTRA uplink relative throughput loss due to B14 HPUE (33dBm) interference

	
	B14 HPUE coexistence scenario

	ACLR offset X (dB)
	Power control  set 1
	Power control  set 2

	
	Average throughput
	5% CDF
	Average throughput
	5% CDF

	-10
	
	
	
	

	-5
	
	
	
	

	0
	
	
	
	

	+5
	
	
	
	

	+10
	
	
	
	


Figure 5.4.2.3-1 and 5.4.2.3-2 shows the comparison of the HPUE coexistence scenario with the baseline scenario for power control parameter set 1 and set 2, respectively. For the baseline scenario, X = 0dB corresponds to the ACLR value of 30dB.
Figure 5.4.2.3-1 B13 uplink throughput degradation with power control parameter set 1

Figure 5.4.2.3-2 B13 uplink throughput degradation with power control parameter set 2

5.4.2.4 Ericsson Simulation results 
Table 5.4.2.4-1 Ericsson simulation parameters
	Simulation parameters
	Baseline coexistence scenario
	B14 HPUE coexistence scenario

	
	B13
	B14
	B13
	B14

	CLx-ile PC set 1
	
	
	
	

	CLx-ile PC set 2
	
	
	
	

	Cell layout
	
	
	
	


Table 5.4.2.4-2 B13 E-UTRA uplink relative throughput loss due to B14 UE (23dBm) interference

	
	Baseline coexistence scenario

	ACLR offset X (dB)
	Power control  set 1
	Power control  set 2

	
	Average throughput
	5% CDF
	Average throughput
	5% CDF

	-10
	
	
	
	

	-5
	
	
	
	

	0
	
	
	
	

	+5
	
	
	
	

	+10
	
	
	
	


Table 5.4.2.4-3 B13 E-UTRA uplink relative throughput loss due to B14 HPUE (33dBm) interference

	
	B14 HPUE coexistence scenario

	ACLR offset X (dB)
	Power control  set 1
	Power control  set 2

	
	Average throughput
	5% CDF
	Average throughput
	5% CDF

	-10
	
	
	
	

	-5
	
	
	
	

	0
	
	
	
	

	+5
	
	
	
	

	+10
	
	
	
	


Figure 5.4.2.4-1 and 5.4.2.4-2 shows the comparison of the HPUE coexistence scenario with the baseline scenario for power control parameter set 1 and set 2, respectively. For the baseline scenario, X = 0dB corresponds to the ACLR value of 30dB.
Figure 5.4.2.4-1 B13 uplink throughput degradation with power control parameter set 1

Figure 5.4.2.4-2 B13 uplink throughput degradation with power control parameter set 2
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