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1.
Introduction

The WI proposal [1] for Fixed Wireless Customer-Premises Equipment (CPE) RF Requirements was approved in RAN#46. One identified task of this WI is the coexistence studies between the CPE and E-UTRA BS. The proposal on the simulation assumptions for CPE to E-UTRA BS coexistence studies was agreed in principle during RAN4 Ad-hoc #2 meeting [2], and further revised during RAN4 #55 meeting [3] and RAN4 Ad-hoc #3 meeting [4]. Currently there are two proposals on setting the uplink power control parameters (PLx-ile) in the simulation. In [5], it is proposed to consider the total path loss including propagation loss, antenna gain, and indoor penetration loss. In [6], it is proposed to consider the receiver SNR, a.k.a. only the CPE maximum output power, to set the PLx-ile. In this paper, we provide the simulation results on throughput gain/loss of both the aggressor (Band 13 CPE uplink) and victim (Band 14 E-UTRA uplink) using the PLx-ile proposed in [5] and [6], respectively.
2.
Discussion
2.1
Using PLx-ile in R4-103312 

Table 1 shows the average relative throughput reduction in percentages between the affected case with CPE uplink interference to E-UTRA uplink, and the nominal case without CPE uplink interference to E-UTRA uplink.  Table 2 shows the relative throughput reduction for the 5th percentile E-UTRA uplink users.

Table 1: (Average) Relative throughput reduction (%) for various scenarios versus ACIR offset (x+32), (x+43)

	CPE Tx power:
	27 dBm desktop CPE
	
	
	23 dBm desktop CPE
	
	

	ACIR offset 
	impact 1: PCS 1, 5km cell range, desktop CPE, rural
	impact 2: PCS 2, 5km cell range, desktop CPE, rural
	impact 3: PCS 1, 2km cell range, desktop CPE, rural
	impact 4: PCS 2, 2km cell range, desktop CPE, rural
	impact 1: PCS 1, 5km cell range, desktop CPE, rural
	impact 2: PCS 2, 5km cell range, desktop CPE, rural
	impact 3: PCS 1, 2km cell range, desktop CPE, rural
	impact 4: PCS 2, 2km cell range, desktop CPE, rural

	-15
	18.0%
	6.6%
	9.1%
	7.6%
	9.7%
	3.0%
	4.2%
	3.4%

	-10
	8.2%
	2.5%
	3.4%
	2.7%
	4.0%
	1.1%
	1.4%
	1.1%

	-5
	3.3%
	0.9%
	1.2%
	0.9%
	1.4%
	0.4%
	0.5%
	0.4%

	0
	1.2%
	0.3%
	0.4%
	0.3%
	0.5%
	0.1%
	0.2%
	0.1%

	5
	0.4%
	0.1%
	0.1%
	0.1%
	0.2%
	0.0%
	0.1%
	0.0%

	10
	0.1%
	0.0%
	0.0%
	0.0%
	0.1%
	0.0%
	0.0%
	0.0%

	15
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%


Table 2: (5% CDF) Relative throughput reduction (%) for various scenarios versus ACIR offset (x+32), (x+43)

	CPE Tx power:
	27 dBm desktop CPE
	
	
	23 dBm desktop CPE
	
	

	ACIR offset 
	impact 1: PCS 1, 5km cell range, desktop CPE, rural
	impact 2: PCS 2, 5km cell range, desktop CPE, rural
	impact 3: PCS 1, 2km cell range, desktop CPE, rural
	impact 4: PCS 2, 2km cell range, desktop CPE, rural
	impact 1: PCS 1, 5km cell range, desktop CPE, rural
	impact 2: PCS 2, 5km cell range, desktop CPE, rural
	impact 3: PCS 1, 2km cell range, desktop CPE, rural
	impact 4: PCS 2, 2km cell range, desktop CPE, rural

	-15
	36.0%
	9.5%
	5.3%
	4.5%
	14.2%
	3.4%
	2.5%
	2.2%

	-10
	8.8%
	2.8%
	1.9%
	2.1%
	2.3%
	0.6%
	1.3%
	0.9%

	-5
	1.8%
	0.5%
	1.2%
	0.7%
	1.0%
	0.2%
	1.0%
	0.3%

	0
	0.2%
	0.2%
	0.9%
	0.2%
	0.0%
	0.1%
	0.0%
	0.1%

	5
	0.0%
	0.1%
	0.0%
	0.1%
	0.0%
	0.0%
	0.0%
	0.0%

	10
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%

	15
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%


Table 3 shows the average relative throughput reduction in percentages between the affected case with wall-mounted CPE uplink interference to E-UTRA uplink, and the nominal case without CPE uplink interference to E-UTRA uplink.  Table 4 shows the relative throughput reduction for the 5th percentile E-UTRA uplink users.

Table 3: (Average) Relative throughput reduction (%) for various wall-mounted CPE scenarios versus ACIR offset : (x+32), (x+43)

	CPE Tx power:
	23 dBm wall-mounted CPE
	

	ACIR offset 
	impact 1: PCS 1, 5km cell range, desktop CPE, rural
	impact 2: PCS 2, 5km cell range, desktop CPE, rural
	impact 3: PCS 1, 2km cell range, desktop CPE, rural
	impact 4: PCS 2, 2km cell range, desktop CPE, rural

	-15
	90.5%
	71.7%
	87.3%
	81.0%

	-10
	56.5%
	27.9%
	59.0%
	47.8%

	-5
	33.7%
	12.6%
	35.5%
	25.9%

	0
	16.3%
	4.9%
	17.1%
	11.3%

	5
	6.9%
	1.7%
	6.8%
	4.2%

	10
	2.6%
	0.6%
	2.4%
	1.4%

	15
	0.9%
	0.2%
	0.8%
	0.5%


Table 4: (5% CDF) Relative throughput reduction (%) for various wall-mounted CPE scenarios versus ACIR offset : (x+32), (x+43)

	CPE Tx power:
	23 dBm wall-mounted CPE
	

	ACIR offset 
	impact 1: PCS 1, 5km cell range, desktop CPE, rural
	impact 2: PCS 2, 5km cell range, desktop CPE, rural
	impact 3: PCS 1, 2km cell range, desktop CPE, rural
	impact 4: PCS 2, 2km cell range, desktop CPE, rural

	-15
	96.8%
	90.2%
	93.0%
	88.7%

	-10
	76.5%
	47.3%
	67.3%
	53.7%

	-5
	45.4%
	19.5%
	33.2%
	21.8%

	0
	14.9%
	5.9%
	10.1%
	5.4%

	5
	4.4%
	0.8%
	3.7%
	2.3%

	10
	1.5%
	0.3%
	0.7%
	1.1%

	15
	0.3%
	0.0%
	0.5%
	0.7%


2.2
Using PLx-ile in R4-103586 

Table 5 shows the average relative throughput reduction in percentages between the affected case with CPE uplink interference to E-UTRA uplink, and the nominal case without CPE uplink interference to E-UTRA uplink.  Table 6 shows the relative throughput reduction for the 5th percentile E-UTRA uplink users.

Table 5: (Average) Relative throughput reduction (%) for various scenarios versus ACIR offset (x+32), (x+43)

	CPE Tx power:
	27 dBm desktop CPE
	
	
	23 dBm desktop CPE
	
	

	ACIR offset 
	impact 1: PCS 1, 5km cell range, desktop CPE, rural
	impact 2: PCS 2, 5km cell range, desktop CPE, rural
	impact 3: PCS 1, 2km cell range, desktop CPE, rural
	impact 4: PCS 2, 2km cell range, desktop CPE, rural
	impact 1: PCS 1, 5km cell range, desktop CPE, rural
	impact 2: PCS 2, 5km cell range, desktop CPE, rural
	impact 3: PCS 1, 2km cell range, desktop CPE, rural
	impact 4: PCS 2, 2km cell range, desktop CPE, rural

	-15
	8.0%
	4.7%
	2.2%
	1.9%
	7.2%
	4.7%
	2.2%
	1.9%

	-10
	3.1%
	1.7%
	0.8%
	0.6%
	2.8%
	1.7%
	0.8%
	0.6%

	-5
	1.1%
	0.6%
	0.2%
	0.2%
	1.0%
	0.6%
	0.2%
	0.2%

	0
	0.4%
	0.2%
	0.1%
	0.1%
	0.3%
	0.2%
	0.1%
	0.1%

	5
	0.1%
	0.1%
	0.0%
	0.0%
	0.1%
	0.1%
	0.0%
	0.0%

	10
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%

	15
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%


Table 6: (5% CDF) Relative throughput reduction (%) for various scenarios versus ACIR offset (x+32), (x+43)

	CPE Tx power:
	27 dBm desktop CPE
	
	
	23 dBm desktop CPE
	
	

	ACIR offset 
	impact 1: PCS 1, 5km cell range, desktop CPE, rural
	impact 2: PCS 2, 5km cell range, desktop CPE, rural
	impact 3: PCS 1, 2km cell range, desktop CPE, rural
	impact 4: PCS 2, 2km cell range, desktop CPE, rural
	impact 1: PCS 1, 5km cell range, desktop CPE, rural
	impact 2: PCS 2, 5km cell range, desktop CPE, rural
	impact 3: PCS 1, 2km cell range, desktop CPE, rural
	impact 4: PCS 2, 2km cell range, desktop CPE, rural

	-15
	11.9%
	3.4%
	1.1%
	1.0%
	11.9%
	3.4%
	1.1%
	1.0%

	-10
	1.0%
	2.1%
	0.4%
	0.5%
	0.9%
	2.1%
	0.4%
	0.5%

	-5
	0.1%
	0.1%
	0.2%
	0.2%
	0.1%
	0.1%
	0.2%
	0.2%

	0
	0.0%
	0.0%
	0.0%
	0.1%
	0.0%
	0.0%
	0.0%
	0.1%

	5
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%

	10
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%

	15
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%


Table 7 shows the average relative throughput reduction in percentages between the affected case with wall-mounted CPE uplink interference to E-UTRA uplink, and the nominal case without CPE uplink interference to E-UTRA uplink.  Table 8 shows the relative throughput reduction for the 5th percentile E-UTRA uplink users.

Table 7: (Average) Relative throughput reduction (%) for various wall-mounted CPE scenarios versus ACIR offset : (x+32), (x+43)

	CPE Tx power:
	23 dBm wall-mounted CPE
	

	ACIR offset 
	impact 1: PCS 1, 5km cell range, desktop CPE, rural
	impact 2: PCS 2, 5km cell range, desktop CPE, rural
	impact 3: PCS 1, 2km cell range, desktop CPE, rural
	impact 4: PCS 2, 2km cell range, desktop CPE, rural

	-15
	4.0%
	4.9%
	1.9%
	3.4%

	-10
	0.7%
	0.9%
	0.4%
	0.9%

	-5
	0.2%
	0.3%
	0.1%
	0.3%

	0
	0.1%
	0.1%
	0.0%
	0.1%

	5
	0.0%
	0.0%
	0.0%
	0.0%

	10
	0.0%
	0.0%
	0.0%
	0.0%

	15
	0.0%
	0.0%
	0.0%
	0.0%


Table 8: (5% CDF) Relative throughput reduction (%) for various wall-mounted CPE scenarios versus ACIR offset : (x+32), (x+43)

	CPE Tx power:
	23 dBm wall-mounted CPE
	

	ACIR offset 
	impact 1: PCS 1, 5km cell range, desktop CPE, rural
	impact 2: PCS 2, 5km cell range, desktop CPE, rural
	impact 3: PCS 1, 2km cell range, desktop CPE, rural
	impact 4: PCS 2, 2km cell range, desktop CPE, rural

	-15
	2.7%
	1.9%
	0.5%
	2.2%

	-10
	0.2%
	0.1%
	0.2%
	0.5%

	-5
	0.1%
	0.0%
	0.0%
	0.2%

	0
	0.0%
	0.0%
	0.0%
	0.0%

	5
	0.0%
	0.0%
	0.0%
	0.0%

	10
	0.0%
	0.0%
	0.0%
	0.0%

	15
	0.0%
	0.0%
	0.0%
	0.0%


2.3
Results comparison
Comparing the results in Tables 1 – 4 with those in Tables 5 – 8, correspondingly, it can be seen from that (as expected) the relative throughput reduction for the E-UTRA uplink are smaller using PLx-ile in [6], because of the reduced CPE uplink transmit power due to the larger PLx-ile.
To further compare the PLx-ile in [5] and [6], Table 9 shows the CPE uplink throughput gain (+ve) or loss (-ve) for using the PLx-ile in [6] relative to that of using the PLx-ile in [5], i.e. throughput gain/loss = 100 x (throughput using PLx-ile[6] - throughput using PLx-ile[5]) / throughput using PLx-ile[5].
Table 9: CPE uplink throughput gain (+ve) or loss (-ve) for using different sets of PLx-ile
	Scenario
	Gamma
	PLx-ile (dB)
	UE height (m)
	Cell range (km)
	CPE max. Tx power
	Average throughput gain/loss
	5% CDF throughput gain/loss
	Note

	1
	1
	120
	1
	5
	27
	N/A
	N/A
	R4-103312

	2
	0.8
	137
	
	
	27
	N/A
	N/A
	

	3
	1
	106
	1
	2
	27
	N/A
	N/A
	

	4
	0.8
	123
	
	
	27
	N/A
	N/A
	

	9
	1
	93
	6
	5
	23
	N/A
	N/A
	

	10
	0.8
	110
	
	
	23
	N/A
	N/A
	

	11
	1
	80
	6
	2
	23
	N/A
	N/A
	

	12
	0.8
	97
	
	
	23
	N/A
	N/A
	

	25
	1
	116
	1
	5
	27
	5.5%
	-1.3%
	R4-103586

	26
	0.8
	134
	
	
	27
	17.9%
	9.5%
	

	27
	1
	116
	1
	2
	27
	-1.7%
	2.0%
	

	28
	0.8
	134
	
	
	27
	-9.7%
	-4.9%
	

	33
	1
	112
	6
	5
	23
	-5.2%
	1.9%
	

	34
	0.8
	129
	
	
	23
	-16.9%
	-5.6%
	

	35
	1
	112
	6
	2
	23
	0.33%
	18.96%
	

	36
	0.8
	129
	
	
	23
	-4.70%
	-1.80%
	


It can be seen in Table 9 that some of the CPE uplink throughput gain/loss for using PLx-ile in [6] instead of [5], especially for the cases with power control set 2 (i.e. Gamma = 0.8).
3.
Conclusions

We have provided in this paper the simulation results on throughput gain/loss of both the aggressor (Band 13 CPE uplink) and victim (Band 14 E-UTRA uplink) using the PLx-ile proposed in [5] and [6]. The results have shown that in some cases the CPE uplink throughput loss are notable using PLx-ile in [6] instead of [5]. Hence we suggest having further discussion on how to set the uplink power control parameters PLx-ile in the simulation. 
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