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1. Introduction
The Band 41 HPUE co-existence simulation scenarios and parameters were extensively discussed in RAN4 #78 meeting. The WF agreed in [1] invites interested companies to provide simulation results for two additional scenarios. In RAN4 #78bis meeting, several companies provide simulation results for modified CLx-ile scenario (scenario A2) [3]- [9].
In this contribution, we provide the TP to include companies’ simulation results for modified CLx-ile scenario (scenario A2) with PC set 4A/4B into TR 36.886.

2. Proposal 
It is proposed that the TP below should be approved and included in TR 36.886.
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5.7.2.2
Simulation results for scenario A2
Table 5.7.2.2-1 summarizes the results for scenario A2 based on the simulation results from section 5.7.2.2.1 to section 5.7.2.2.6.
Table 5.7.2.2-1: Simulation results summary for scenario A2
	PC set
	Company
	Required ACLR tightening (dB) for 
different CLx-ile values

	
	
	Urban 0.75km 
	Suburban 2.8km 
	Rural 
6km
	Rural 
8km

	4A
	China Telecom 
	1.00
	0.58
	0.79
	1.01

	
	Nokia 
	0.64
	0.65
	0.87
	0.64

	
	Ericsson
	0.55
	NA
	NA
	0.43

	
	Huawei
	0.76
	0.26
	0.77
	0.77

	
	Qualcomm
	0.89
	0.67
	1.01
	0.89

	
	Samsung
	0.69
	0.43
	0.63
	0.56

	
	Average
	0.76
	0.52
	0.81
	0.72

	4B
	China Telecom
	2.01
	0.84
	1.00
	0.97

	
	Nokia 
	1.85
	1.01
	1.00
	1.00

	
	Ericsson
	1.59
	NA
	NA
	0.87

	
	Huawei
	NA
	NA
	NA
	NA

	
	Qualcomm
	1.86
	1.03
	1.46
	1.37

	
	Samsung
	0.97
	0.74
	0.85
	1.55

	
	Average
	1.66
	0.91
	1.08
	1.15


5.7.2.2.1
China Telecom simulation results 

The simulation results for different power control parameters in scenario A2 are summarized in Table 5.7.2.2.1-1.

Table 5.7.2.2.1-1: Simulation results for scenario A2
	ISD
	PC set
	Percentage of Ptx > 23dBm (Note 1) 
	Cell average loss
	Cell edge loss
	Required ACLR tightening (dB)
	Cell edge throughput gain for aggressor by HPUE (Note 2)

	
	
	
	23dBm X=0dB
	26dBm X=0dB
	26dBm X=1dB
	26dBm X=2dB
	23dBm X=0dB
	26dBm X=0dB
	26dBm X=1dB
	26dBm X=2dB
	
	

	750m
	4A
	5.04%
	3.64%
	4.05%
	3.46%
	-
	3.90%
	4.83%
	3.90%
	-
	1.00
	0.94%

	2.8km
	
	5.47%
	6.94%
	7.40%
	6.57%
	-
	10.73%
	12.52%
	9.18%
	-
	0.58
	2.24%

	6km
	
	4.67%
	4.29%
	4.70%
	4.05%
	-
	6.59%
	7.90%
	6.20%
	-
	0.79
	0.66%

	8km
	
	4.67%
	5.04%
	5.46%
	4.75%
	-
	8.08%
	9.92%
	8.12%
	-
	1.01
	0.65%

	750m
	4B
	11.60%
	3.06%
	3.66%
	3.10%
	2.63%
	3.13%
	4.86%
	4.00%
	3.17%
	2.01
	4.03%

	2.8km
	
	10.20%
	6.88%
	7.57%
	6.73%
	-
	11.48%
	15.00%
	10.33%
	-
	0.84
	3.30%

	6km
	
	10.58%
	4.49%
	5.11%
	4.50%
	-
	4.12%
	5.56%
	4.12%
	-
	1.00
	4.90%

	8km
	
	10.67%
	4.48%
	5.14%
	4.46%
	-
	7.03%
	9.25%
	6.79%
	-
	0.97
	5.30%

	Note 1: Percentage of UEs transmitting above 23dBm in aggressor system
Note 2: Cell edge throughput gain for aggressor system by the introduction of 26dBm HPUE


Based on the simulation results, we can observe:
· The percentage of UEs transmitting above 23dBm is around 5% and 10% respectively for PC Set 4A and 4B.

· For ISD=0.75km, it requires around 1dB of ACLR tightening for Set 4A, and around 2dB of ACLR tightening for Set 4B.

· For ISD=2.8/6.0/8.0km, it requires around 1dB of ACLR tightening for Set 4A/4B.
Moreover, the cell edge throughput gain for aggressor system by the introduction of HPUE is also provided in Table 5.7.2.2.1-1, and it can be observed that:
· For PC Set 4A, the gain of cell edge throughput is less than 1% for most cases. 

· For PC Set 4B, the gain of cell edge throughput is around 5%.

5.7.2.2.2
Nokia simulation results 

The CDFs of the UE transmit power as well as the victim system UL throughput loss Vs ACLR offset offset (with different power control parameter sets) for 0.75 km inter-site distance are shown in Figure 5.7.2.2.2-1 below.
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	ACLR offset X [dB]
	0
	1

	Average throughput loss (23 dBm interfering UE)
	2.51%
	

	5%-tile throughput loss (23 dBm interfering UE)
	2.77%
	

	Average throughput loss (26 dBm interfering UE)
	2.68%
	2.36%

	5%-tile throughput loss (26 dBm interfering UE)
	3.09%
	2.57%


(a) With Power Control Parameter Set 4A
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	ACLR offset X [dB]
	0
	1
	2

	Average throughput loss (23 dBm interfering UE)
	2.35%
	
	

	5%-tile throughput loss (23 dBm interfering UE)
	2.46%
	
	

	Average throughput loss (26 dBm interfering UE)
	2.65%
	2.33%
	2.05%

	5%-tile throughput loss (26 dBm interfering UE)
	3.71%
	2.96%
	2.36%


(b) With Power Control Parameter Set 4B

Figure 5.7.2.2.2-1: For 0.75 km inter-site distance
The CDFs of the UE transmit power as well as the victim system UL throughput loss Vs ACLR offset (with different power control parameter sets) for 2.8 km inter-site distance are shown in Figure 5.7.2.2.2-2 below.
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	ACLR offset X [dB]
	0
	1

	Average throughput loss (23 dBm interfering UE)
	2.10%
	

	5%-tile throughput loss (23 dBm interfering UE)
	14.71%
	

	Average throughput loss (26 dBm interfering UE)
	2.19%
	1.99%

	5%-tile throughput loss (26 dBm interfering UE)
	15.57%
	14.18%


(a) With Power Control Parameter Set 4A
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	ACLR offset X [dB]
	0
	1
	2

	Average throughput loss (23 dBm interfering UE)
	2.59%
	
	

	5%-tile throughput loss (23 dBm interfering UE)
	16.19%
	
	

	Average throughput loss (26 dBm interfering UE)
	2.76%
	2.51%
	2.30%

	5%-tile throughput loss (26 dBm interfering UE)
	17.60%
	16.20%
	15.00%


(b) With Power Control Parameter Set 4B
Figure 5.7.2.2.2-2: For 2.8 km inter-site distance
The CDFs of the UE transmit power as well as the victim system UL throughput loss Vs ACLR offset offset (with different power control parameter sets) for 6 km inter-site distance are shown in Figure 5.7.2.2.2-3 below.
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	ACLR offset X [dB]
	0
	1

	Average throughput loss (23 dBm interfering UE)
	1.13%
	

	5%-tile throughput loss (23 dBm interfering UE)
	0.83%
	

	Average throughput loss (26 dBm interfering UE)
	1.22%
	1.05%

	5%-tile throughput loss (26 dBm interfering UE)
	1.06%
	0.79%


(a) With Power Control Parameter Set 4A
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	ACLR offset X [dB]
	0
	1

	Average throughput loss (23 dBm interfering UE)
	1.06%
	

	5%-tile throughput loss (23 dBm interfering UE)
	0.90%
	

	Average throughput loss (26 dBm interfering UE)
	1.23%
	1.06%

	5%-tile throughput loss (26 dBm interfering UE)
	0.98%
	0.80%


(b) With Power Control Parameter Set 4B

Figure 5.7.2.2.2-3: For 6 km inter-site distance

The CDFs of the UE transmit power as well as the victim system UL throughput loss Vs ACLR offset (with different power control parameter sets) for 8 km inter-site distance are shown in Figure 5.7.2.2.2-4 below.
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	ACLR offset X [dB]
	0
	1

	Average throughput loss (23 dBm interfering UE)
	1.24%
	

	5%-tile throughput loss (23 dBm interfering UE)
	1.35%
	

	Average throughput loss (26 dBm interfering UE)
	1.35%
	1.17%

	5%-tile throughput loss (26 dBm interfering UE)
	1.54%
	1.20%


(a) With Power Control Parameter Set 4A
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	ACLR offset X [dB]
	0
	1

	Average throughput loss (23 dBm interfering UE)
	1.24%
	

	5%-tile throughput loss (23 dBm interfering UE)
	0.95%
	

	Average throughput loss (26 dBm interfering UE)
	1.43%
	1.24%

	5%-tile throughput loss (26 dBm interfering UE)
	1.62%
	0.94%


(b) With Power Control Parameter Set 4B

Figure 5.7.2.2.2-4: For 8 km inter-site distance

5.7.2.2.3
Ericsson simulation results 

· ISD = 0.75 km, 20 MHz channel bandwidth

[image: image9.emf]   [image: image10.emf]
Figure 5.7.2.2.3-1: UE transmit power CDF for scenario A2, set 4A (left) and 4B (right), 0.75 km inter-site distance 
Table 5.7.2.2.3-1: B41 UL degradation due to B41 23dBm and B41 26dBm, 0.75 km inter-site distance

	E-ACLR offset X (dB)
	B41 UL degradation due to B41 23dBm 
	B41 UL degradation due to B41 26dBm

	
	Power control  set 4A
	Power control  set 4B
	Power control  set 4A
	Power control  set 4B

	
	Average throughput
	5% CDF
	Average throughput
	5% CDF
	Average throughput
	5% CDF
	Average throughput
	5% CDF

	0
	1.34
	5.05
	1.93
	3.96
	1.5
	6.02
	1.96
	5.22

	+1
	NA
	NA
	NA
	NA
	1.14
	4.15
	1.62
	4.57

	+2
	NA
	NA
	NA
	NA
	1
	3.74
	1.24
	3.48

	+3
	NA
	NA
	NA
	NA
	0.99
	2.32
	1.16
	3.33

	+4
	NA
	NA
	NA
	NA
	0.8
	2.22
	0.94
	3.14

	+5
	NA
	NA
	NA
	NA
	0.72
	2.21
	0.8
	3.13


· ISD = 8 km, 20 MHz channel bandwidth
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Figure 5.7.2.2.3-2: UE transmit power CDF for scenario A2, set 4A (left) and 4B (right), 8 km inter-site distance
Table 5.7.2.2.3-2: B41 UL degradation due to B41 23dBm and B41 26dBm, 8 km inter-site distance

	E-ACLR offset X (dB)
	B41 UL degradation due to B41 23dBm 
	B41 UL degradation due to B41 26dBm

	
	Power control  set 4A
	Power control  set 4B
	Power control  set 4A
	Power control  set 4B

	
	Average throughput
	5% CDF
	Average throughput
	5% CDF
	Average throughput
	5% CDF
	Average throughput
	5% CDF

	0
	0.65
	3.13
	0.93
	4.42
	0.67
	3.13
	0.99
	4.43

	+1
	NA
	NA
	NA
	NA
	0.62
	2.74
	0.92
	3.53

	+2
	NA
	NA
	NA
	NA
	0.47
	1.9
	0.8
	3.53

	+3
	NA
	NA
	NA
	NA
	0.44
	1.77
	0.63
	2.82

	+4
	NA
	NA
	NA
	NA
	0.38
	1.35
	0.58
	2.82

	+5
	NA
	NA
	NA
	NA
	0.38
	1.33
	0.57
	2.82


5.7.2.2.4
Huawei simulation results 
The simulation is performed to evaluate the coexistence between HPUE and normal UE by the metrics of transmit power CDF and Throughput loss. The simulation results below are for the four cases of urban, sub urban, 6km rural and 8km rural. Note that for throughput loss figures, the solid markers show the legacy LTE coexistence throughput loss by legacy ACLR requirement.
· Urban-750m
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Figure 5.7.2.2.4-1: Urban-750m for scenario A2 (set 4A)

· Sub-urban-2.8km
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  Figure 5.7.2.2.4-2: Sub-urban-2.8km for scenario A2 (set 4A)

· Rural-6km
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Figure 5.7.2.2.4-3: Rural-6km for scenario A2 (set 4A)
· Rural-8km
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Figure 5.7.2.2.4-4: Rural-8km for scenario A2 (set 4A)
5.7.2.2.5
Qualcomm simulation results 
Table 5.7.2.2.5-1 summarizes the percentage of UEs transmitting more than 23dBm in Scenario A2. The table also shows a comparison with the PC set 1 adopted in the previous simulations. As it can be observed, the number of UEs exploiting power higher than 23dBm can go up to about 29%.

Table 5.7.2.2.5-1: Percentage of UEs transmitting more than 23dBm in Scenario A2
	
	
	Percentage of UEs transmitting more than 23dBm

	Scenario
	ISD victim
	Set 1
	Set 4A
	Set 4B

	Urban
	750m
	6.78%
	9.99%
	19.32%

	SubUrban
	2.8km
	3.91%
	10.97%
	18.03%

	Rural
	6km
	3.93%
	11.28%
	21.42%

	Rural
	8km
	4.18%
	11.77%
	22.21%


A summary of the simulation results obtained is shown in Table 5.7.2.2.5-2. As it can be observed the ACLR tightening needed is always less than 2dB.

Table 5.7.2.2.5-2: ACLR tightening needed by power class 2 UEs in Scenario A2
	
	
	ACLR Tightening Needed in Scenario A2 - 20MHz

	Scenario
	ISD victim
	Set 1
	Set 4A
	Set 4B

	Urban
	750m
	<=0.8dB
	<=1dB
	<=1.9dB

	SubUrban
	2.8km
	<=0.1dB
	<=0.5dB
	<=1.1dB

	Rural
	6km
	<=0.1dB
	<=1dB
	<=1.5dB

	Rural
	8km
	<=0.1dB
	<=1dB
	<=1.3dB


5.7.2.2.6
Samsung simulation results 

The simulation results for Scenario A2 are summarized as Table 5.7.2.2.6-1. 

	PC Set
	ISD
	Gamma
	CLx-ile
(23dBm/
26dBm)
	Percentage of Ptx > 23dBm
	Average loss
	5%-tile loss

	
	
	
	
	
	23dBm X=0dB
(baseline)
	26dBm X=0dB
	26dBm X=1dB
	26dBm X=2dB
	26dBm X=3dB
	26dBm X=4dB
	26dBm X=5dB
	23dBm X=0dB
(baseline)
	26dBm X=0dB
	26dBm X=1dB
	26dBm X=2dB
	26dBm X=3dB
	26dBm X=4dB
	26dBm X=5dB

	PC4A
	750m
	1
	107/110
	6.58%
	1.83%
	2.09%
	1.70%
	1.36%
	1.06%
	0.84%
	0.67%
	1.32%
	1.42%
	1.11%
	0.92%
	0.74%
	0.63%
	0.54%

	
	2.8km
	1
	128/131
	7.48%
	1.73%
	1.83%
	1.58%
	1.36%
	1.16%
	1.00%
	0.85%
	6.95%
	7.46%
	6.06%
	5.05%
	4.20%
	3.35%
	2.64%

	
	6km
	1
	112/115
	7.47%
	1.00%
	1.12%
	0.91%
	0.74%
	0.61%
	0.51%
	0.41%
	0.49%
	0.55%
	0.45%
	0.31%
	0.23%
	0.17%
	0.14%

	
	8km
	1
	116/119
	7.79%
	1.48%
	1.65%
	1.33%
	1.06%
	0.84%
	0.70%
	0.56%
	0.92%
	1.00%
	0.71%
	0.54%
	0.43%
	0.33%
	0.26%

	PC4B
	750m
	1
	103/106
	13.87%
	1.27%
	1.58%
	1.26%
	0.97%
	0.76%
	0.60%
	0.48%
	1.34%
	1.58%
	1.28%
	1.05%
	0.88%
	0.60%
	0.41%

	
	2.8km
	1
	125/128
	12.90%
	2.04%
	2.22%
	1.93%
	1.66%
	1.43%
	1.23%
	1.05%
	10.77%
	11.73%
	10.39%
	8.42%
	7.02%
	5.64%
	4.91%

	
	6km
	1
	108/111
	15.48%
	0.77%
	0.92%
	0.74%
	0.60%
	0.48%
	0.37%
	0.29%
	0.48%
	0.56%
	0.44%
	0.37%
	0.32%
	0.25%
	0.18%

	
	8km
	1
	112/115
	15.93%
	1.01%
	1.21%
	0.98%
	0.80%
	0.65%
	0.53%
	0.42%
	0.75%
	1.05%
	0.86%
	0.65%
	0.52%
	0.44%
	0.32%


Table 5.7.2.2.6-1: Simulation results for scenario A2

Based on the additional simulation results, it can be observed:
· For average throughput loss, 1 dB of additional ACLR is enough to guarantee the same level of performance degradation, at least for PC set 4A and 4B. 
· For 5%-tile throughput loss, around 1 dB of additional ACLR is enough to guarantee the same level of performance degradation, at least for PC set 4A and 4B (except the case of ISD=8km and PC set B).
<end of text proposal >
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