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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 simulation assumptions for CPE to E-UTRA BS coexistence studies were agreed in principle during RAN4 Ad-hoc #3 meeting [2]. And simulation results according to the agreed assumptions have been provided by different companies [3-6]. In this paper, we provide a text proposal to summarize the simulation assumptions together with the simulation results into the CPE section in TR36.807 [7]. 
2.
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9.6
ACLR

Adjacent Channel Leakage power Ratio (ACLR) is the ratio of the filtered mean power centred on the assigned channel frequency to the filtered mean power centred on an adjacent channel frequency.  The current working assumptions for UE ACLR are captured in 6.6.2.3 in TS36.101 [2] are based on the co-existence simulations outlined in TR 36.942 [7]. These simulations are based on 24 dBm maximum UE transmit power and 0dBi antenna gain.  

For CPE work item we need to review these requirements for the two specified deployment scenarios;

· Omni-directional antenna for CPE indoor deployment scenario with Power Class 2. 
· Directional antenna for CPE outdoor form deployment scenarios and Power Class 2 and 3.
9.6.1
Simulation methodology and assumptions 

In order to perform Band 13 CPE and Band 14 E-UTRA BS co-existence study using static simulations to investigate the impact of CPE interference on E-UTRA BS uplink throughput, the simulation methodology and assumptions specified in TR 36.942 [7] are followed, except the specific parameters given in Table 9.6.1-1 below.
Table 9.6.1-1: Specific parameters for CPE co-existence study
	Parameter
	Value
	Note

	E-UTRA channel bandwidth
	10 MHz
	

	Propagation model
	Hata Rural (Open Area) propagation model [8] in the 1st phase:
L (d) = 69.55 + 26.16*log(f) ‑ 13.82*log(Hb) ‑ [1.1*log(f) ‑ 0.7]*Hm ‑ [1.56*log(f) ‑ 0.8] + [44.9 ‑ 6.55*log(Hb)]*log(d) ‑ 4.78*[log(f)]2 + 18.33*log(f) ‑ 40.94
Where Hb is BS antenna height in m, Hm is CPE/UE antenna height in m, f is frequency in MHz, d is distance in km.
	The Urban area propagation model [7] could be used in the 2nd phase.

	Log-normally distributed shadowing margin
	10 dB [7]
	

	Building penetration loss
	10 dB [7]
	

	BS antenna gain minus cable loss
	15 dBi [7]
	

	BS antenna height
	60 m [9]
	

	CPE antenna gain minus cable loss
	3 dBi [9] (desktop type) or 7 dBi (wall-mounted type)
	

	CPE antenna height
	1 m [9] (desktop type) or 6 m (wall-mounted type)
	

	BS <-> UE minimum coupling loss (MCL)
	80 dB [7]
	

	BS <-> desktop CPE minimum coupling loss (MCL)
	77 dB
	Considering 3 dBi CPE antenna gain

	BS <-> wall-mounted CPE minimum coupling loss (MCL)
	73 dB
	Considering 7 dBi CPE antenna gain

	Cell range
	2 km or 5 km [7]
	

	Carrier frequency
	787 MHz
	Uplink frequency border between Bands 13 and 14

	Maximum Band 13 CPE power
	27 dBm (desktop type) or 23 dBm (wall-mounted type)
	

	Minimum Band 13 CPE power
	-40 dBm [2]
	

	Maximum Band 14 UE power
	23 dBm [2]
	

	Minimum Band 14 UE power
	-40 dBm [2]
	

	Band 13 desktop CPE location
	All Band 13 desktop CPE are indoor
	

	Band 13 wall-mounted CPE antennas location
	All Band 13 wall-mounted CPE antennas are mounted outdoor
	

	Band 14 UE location
	All Band 14 UE are indoor
	This is the worse case regarding Band 14 UE uplink capacity loss.

	Number of active CPE/UE per cell
	3 [7]
	RB number per active CPE/UE is 16

	UE ACLR for aggressor adjacent to the guard band edge
	Considering the 1MHz frequency gap between the Band 13 and Band 14 uplink, the UE ACLR for aggressor adjacent to the guard band edge is obtained by [10]:
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	The UE ACLR of (30 + offset) dB/2.88MHz [7] for aggressor adjacent to the guard band edge could be used as reference.

	Wall-mounted CPE directional antenna pattern
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Where θ3dB = 90 degrees, Am = 15 dB.
	

	Uplink power control equation
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Where Pmax is the maximum transmit power, Rmin is the minimum power reduction ratio to prevent UEs with good channels to transmit at very low power level, PL is the path loss for the UE and PLx-ile is the x-percentile path loss (plus shadowing) value [7].
	The parameters of the power control equation are given in separate tables.


The parameters of the uplink power control equation in [7] (shown in Table 9.6.1-2 below) is for 15 m BS antenna height, 0.5 km cell range, 15 dBi BS antenna gain, 0 dBi UE antenna gain and 2 GHz carrier frequency in urban area, with maximum path loss = 128.1 + 37.6 log(0.5) – 15 – 0 = 101.8 dB [11].

Table 9.6.1-2: Power control algorithm parameters [7]
	Parameter set
	Gamma
	PLx-ile

	
	
	20 MHz bandwidth
	15 MHz bandwidth
	10 MHz bandwidth
	5 MHz bandwidth

	Set 1
	1
	109
	110
	112
	115

	Set 2
	0,8
	TBD
	TBD
	129
	133


For 60 m BS antenna height, 1 m UE antenna height, 5 km cell range, 15 dBi BS antenna gain, 0 dBi UE antenna gain, 10 dB building penetration loss and 787 MHz carrier frequency in rural area, the maximum path loss (using the propagation model in Table 9.6.1-1) plus building penetration loss = 94.0 + 33.3 log(5) + 10 – 15 – 0 = 112.3 dB. Hence the 787 MHz parameter values for PLx-ile should be increased by 112.3 – 101.8 = 10.5 dB. This is shown in Table 9.6.1-3 below for 10 MHz E-UTRA channel bandwidth.

Table 9.6.1-3: Power control algorithm parameters (1 m UE antenna height, 5 km cell range)

	Parameter set
	Gamma
	PLx-ile

	
	
	20 MHz bandwidth
	15 MHz bandwidth
	10 MHz bandwidth
	5 MHz bandwidth

	Set 1
	1
	N/A
	N/A
	123
	N/A

	Set 2
	0,8
	N/A
	N/A
	140
	N/A


For 60 m BS antenna height, 1 m UE antenna height, 2 km cell range, 15 dBi BS antenna gain, 0 dBi UE antenna gain, 10 dB building penetration loss and 787 MHz carrier frequency in rural area, the maximum path loss (using the propagation model in Table 9.6.1-1) plus building penetration loss = 94.0 + 33.3 log(2) + 10 – 15 – 0 = 99.0 dB. Hence the 787 MHz parameters should be reduced by 101.8 – 99.0 = 2.8 dB. This is shown in Table 9.6.1-4 below for 10 MHz E-UTRA channel bandwidth.
Table 9.6.1-4: Power control algorithm parameters (1 m UE antenna height, 2 km cell range)

	Parameter set
	Gamma
	PLx-ile

	
	
	20 MHz bandwidth
	15 MHz bandwidth
	10 MHz bandwidth
	5 MHz bandwidth

	Set 1
	1
	N/A
	N/A
	109
	N/A

	Set 2
	0,8
	N/A
	N/A
	126
	N/A


For 60 m BS antenna height, 1 m CPE antenna height, 5 km cell range, 15 dBi BS antenna gain, 3 dBi CPE antenna gain, 10 dB building penetration loss and 787 MHz carrier frequency in rural area, the maximum path loss (using the propagation model in Table 9.6.1-1) plus building penetration loss = 94.0 + 33.3 log(5) + 10 – 15 – 3 = 109.3 dB. Hence the 787 MHz parameters should be increased by 109.3 – 101.8 = 7.5 dB. This is shown in Table 9.6.1-5 below for 10 MHz E-UTRA channel bandwidth.

Table 9.6.1-5: Power control algorithm parameters (1 m CPE antenna height, 5 km cell range)

	Parameter set
	Gamma
	PLx-ile

	
	
	20 MHz bandwidth
	15 MHz bandwidth
	10 MHz bandwidth
	5 MHz bandwidth

	Set 1
	1
	N/A
	N/A
	120
	N/A

	Set 2
	0,8
	N/A
	N/A
	137
	N/A


For 60 m BS antenna height, 1 m CPE/UE antenna height, 2 km cell range, 15 dBi BS antenna gain, 3 dBi CPE antenna gain, 10 dB building penetration loss and 787 MHz carrier frequency in rural area, the maximum path loss (using the propagation model in Table 9.6.1-1) plus building penetration loss = 94.0 + 33.3 log(2) + 10 – 15 – 3 = 96.0 dB. Hence the 787 MHz parameters should be reduced by 101.8 – 96.0 = 5.8 dB. This is shown in Table 9.6.1-6 below for 10 MHz E-UTRA channel bandwidth.
Table 9.6.1-6: Power control algorithm parameters (1 m CPE antenna height, 2 km cell range)

	Parameter set
	Gamma
	PLx-ile

	
	
	20 MHz bandwidth
	15 MHz bandwidth
	10 MHz bandwidth
	5 MHz bandwidth

	Set 1
	1
	N/A
	N/A
	106
	N/A

	Set 2
	0,8
	N/A
	N/A
	123
	N/A


For 60 m BS antenna height, 6 m CPE antenna height, 5 km cell range, 15 dBi BS antenna gain, 7 dBi CPE antenna gain and 787 MHz carrier frequency in rural area, the maximum path loss (using the propagation model in Table 9.6.1-1) = 81.6 + 33.3 log(5) – 15 – 7 = 82.9 dB. Hence the 787 MHz parameters should be reduced by 101.8 – 82.9 = 18.9 dB. This is shown in Table 9.6.1-7 below for 10 MHz E-UTRA channel bandwidth.
Table 9.6.1-7: Power control algorithm parameters (6 m CPE antenna height, 5 km cell range)

	Parameter set
	Gamma
	PLx-ile

	
	
	20 MHz bandwidth
	15 MHz bandwidth
	10 MHz bandwidth
	5 MHz bandwidth

	Set 1
	1
	N/A
	N/A
	93
	N/A

	Set 2
	0,8
	N/A
	N/A
	110
	N/A


For 60 m BS antenna height, 6 m CPE antenna height, 2 km cell range, 15 dBi BS antenna gain, 7 dBi CPE antenna gain and 787 MHz carrier frequency in rural area, the maximum path loss (using the propagation model in Table 9.6.1-1) = 81.6 + 33.3 log(2) – 15 – 7 = 69.6 dB. Hence the 787 MHz parameters should be reduced by 101.8 – 69.6 = 32.2 dB. This is shown in Table 9.6.1-8 below for 10 MHz E-UTRA channel bandwidth.
Table 9.6.1-8: Power control algorithm parameters (6 m CPE antenna height, 2 km cell range)

	Parameter set
	Gamma
	PLx-ile

	
	
	20 MHz bandwidth
	15 MHz bandwidth
	10 MHz bandwidth
	5 MHz bandwidth

	Set 1
	1
	N/A
	N/A
	80
	N/A

	Set 2
	0,8
	N/A
	N/A
	97
	N/A


9.6.2
Simulation results  

To investigate the impact of CPE interference on E-UTRA BS uplink throughput, co-existence study using static simulations have been performed. The results are presented in the following tables and figures, according to the scenarios as listed in Table 9.6.2-1 below.
Table 9.6.2-1: List of scenarios for CPE co-existence study

	Table and Figure
	Scenario

	9.6.2-3
	Desktop CPE, 27 dBm maximum power, 5 km rural cell range, power control set 1

	9.6.2-4
	Desktop CPE, 27 dBm maximum power, 5 km rural cell range, power control set 2

	9.6.2-5
	Desktop CPE, 27 dBm maximum power, 2 km rural cell range, power control set 1

	9.6.2-6
	Desktop CPE, 27 dBm maximum power, 5 km rural cell range, power control set 2

	9.6.2-7
	Desktop CPE, 23 dBm maximum power, 5 km rural cell range, power control set 1

	9.6.2-8
	Desktop CPE, 23 dBm maximum power, 5 km rural cell range, power control set 2

	9.6.2-9
	Desktop CPE, 23 dBm maximum power, 2 km rural cell range, power control set 1

	9.6.2-10
	Desktop CPE, 23 dBm maximum power, 2 km rural cell range, power control set 1

	9.6.2-11
	Wall-mounted CPE, 23 dBm maximum power, 5 km rural cell range, power control set 1

	9.6.2-12
	Wall-mounted CPE, 23 dBm maximum power, 5 km rural cell range, power control set 2

	9.6.2-13
	Wall-mounted CPE, 23 dBm maximum power, 2 km rural cell range, power control set 1

	9.6.2-14
	Wall-mounted CPE, 23 dBm maximum power, 2 km rural cell range, power control set 2


And for each scenario in Table 9.6.2-1, four sets of results are shown in each table and figure as listed in Table 9.6.2-2 below. 

Table 9.6.2-2: List of results in each table and figure for each scenario
	Sub-table and Sub-figure
	Results

	(a)
	Average E-UTRA UL throughput loss (%) Vs ACIR (32+offset, 43+offset)

	(b)
	5% CDF E-UTRA UL throughput loss (%) Vs ACIR (32+offset, 43+offset)

	(c)
	Average E-UTRA UL throughput loss (%) Vs ACIR (30+offset, 43+offset)

	(d)
	5% CDF E-UTRA UL throughput loss (%) Vs ACIR (30+offset, 43+offset)


Table 9.6.2-3: Desktop CPE, 27 dBm maximum power, 5 km rural cell range, power control set 1
	(a) Average E-UTRA UL throughput loss (%) Vs ACIR (32+offset, 43+offset)

	ACIR offset (dB)
	Average among companies
	R4-103280 Alcatel Lucent
	R4-103252 LG Electronics
	R4-103334 ZTE

	-15
	15.18
	18.0
	13.3
	14.2

	-10
	7.86
	8.2
	6.3
	9.1

	-5
	3.25
	3.3
	2.7
	3.8

	0
	1.15
	1.2
	1.0
	1.3

	5
	0.43
	0.4
	0.4
	0.5

	10
	0.11
	0.1
	0.1
	0.1

	15
	0.01
	0.0
	0.0
	0.0

	
	
	
	
	

	(b) 5% CDF E-UTRA UL throughput loss (%) Vs ACIR (32+offset, 43+offset)

	ACIR offset (dB)
	Average among companies
	R4-103280 Alcatel Lucent
	R4-103252 LG Electronics
	R4-103334 ZTE

	-15
	27.90
	36.0
	24.0
	23.7

	-10
	11.54
	8.8
	8.5
	17.3

	-5
	3.12
	1.8
	2.8
	4.8

	0
	0.75
	0.2
	0.8
	1.3

	5
	0.14
	0.0
	0.2
	0.2

	10
	0.03
	0.0
	0.1
	0.0

	15
	0.00
	0.0
	0.0
	0.0

	
	
	
	
	

	(c) Average E-UTRA UL throughput loss (%) Vs ACIR (30+offset, 43+offset)

	ACIR offset (dB)
	Average among companies
	R4-103280 Alcatel Lucent
	R4-103252 LG Electronics
	R4-103334 ZTE

	-15
	17.64
	19.9
	14.7
	18.3

	-10
	9.13
	9.4
	7.1
	10.9

	-5
	3.76
	3.9
	3.1
	4.3

	0
	1.41
	1.4
	1.3
	1.5

	5
	0.50
	0.5
	0.5
	0.5

	10
	0.19
	0.2
	0.2
	0.2

	15
	0.05
	0.1
	0.1
	0.0

	
	
	
	
	

	(d) 5% CDF E-UTRA UL throughput loss (%) Vs ACIR (30+offset, 43+offset)

	ACIR offset (dB)
	Average among companies
	R4-103280 Alcatel Lucent
	R4-103252 LG Electronics
	R4-103334 ZTE

	-15
	33.41
	42.6
	28.6
	29.0

	-10
	12.15
	11.5
	10.6
	14.4

	-5
	4.82
	3.6
	3.8
	7.1

	0
	1.20
	1.0
	1.2
	1.4

	5
	0.24
	0.0
	0.3
	0.4

	10
	0.03
	0.0
	0.1
	0.0

	15
	0.00
	0.0
	0.0
	0.0
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Figure 9.6.2-3: Desktop CPE, 27 dBm maximum power, 5 km rural cell range, power control set 1
Table 9.6.2-4: Desktop CPE, 27 dBm maximum power, 5 km rural cell range, power control set 2
	(a) Average E-UTRA UL throughput loss (%) Vs ACIR (32+offset, 43+offset)

	ACIR offset (dB)
	Average among companies
	R4-103280 Alcatel Lucent
	R4-103252 LG Electronics
	R4-103334 ZTE

	-15
	9.27
	6.6
	5.3
	15.9

	-10
	3.39
	2.5
	2.1
	5.6

	-5
	1.18
	0.9
	0.8
	1.9

	0
	0.39
	0.3
	0.3
	0.6

	5
	0.13
	0.1
	0.1
	0.2

	10
	0.01
	0.0
	0.0
	0.0

	15
	0.00
	0.0
	0.0
	0.0

	
	
	
	
	

	(b) 5% CDF E-UTRA UL throughput loss (%) Vs ACIR (32+offset, 43+offset)

	ACIR offset (dB)
	Average among companies
	R4-103280 Alcatel Lucent
	R4-103252 LG Electronics
	R4-103334 ZTE

	-15
	12.99
	9.5
	10.3
	19.2

	-10
	4.94
	2.8
	3.6
	8.4

	-5
	1.59
	0.5
	1.1
	3.2

	0
	0.48
	0.2
	0.3
	1.0

	5
	0.05
	0.1
	0.1
	0.0

	10
	0.01
	0.0
	0.0
	0.0

	15
	0.00
	0.0
	0.0
	0.0

	
	
	
	
	

	(c) Average E-UTRA UL throughput loss (%) Vs ACIR (30+offset, 43+offset)

	ACIR offset (dB)
	Average among companies
	R4-103280 Alcatel Lucent
	R4-103252 LG Electronics
	R4-103334 ZTE

	-15
	9.66
	7.5
	6.2
	15.3

	-10
	4.03
	3.1
	2.6
	6.4

	-5
	1.46
	1.1
	1.0
	2.3

	0
	0.45
	0.4
	0.3
	0.7

	5
	0.14
	0.1
	0.1
	0.2

	10
	0.01
	0.0
	0.0
	0.0

	15
	0.00
	0.0
	0.0
	0.0

	
	
	
	
	

	(d) 5% CDF E-UTRA UL throughput loss (%) Vs ACIR (30+offset, 43+offset)

	ACIR offset (dB)
	Average among companies
	R4-103280 Alcatel Lucent
	R4-103252 LG Electronics
	R4-103334 ZTE

	-15
	14.66
	11.8
	12.6
	19.6

	-10
	5.86
	3.3
	4.8
	9.5

	-5
	1.78
	0.7
	1.5
	3.1

	0
	0.64
	0.2
	0.5
	1.2

	5
	0.12
	0.1
	0.1
	0.2

	10
	0.01
	0.0
	0.0
	0.0

	15
	0.00
	0.0
	0.0
	0.0
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Figure 9.6.2-4: Desktop CPE, 27 dBm maximum power, 5 km rural cell range, power control set 2
Table 9.6.2-5: Desktop CPE, 27 dBm maximum power, 2 km rural cell range, power control set 1
	(a) Average E-UTRA UL throughput loss (%) Vs ACIR (32+offset, 43+offset)

	ACIR offset (dB)
	Average among companies
	R4-103280 Alcatel Lucent
	R4-103252 LG Electronics
	R4-103334 ZTE

	-15
	11.86
	9.1
	10.8
	15.7

	-10
	4.69
	3.4
	4.5
	6.2

	-5
	1.65
	1.2
	1.7
	2.1

	0
	0.56
	0.4
	0.6
	0.7

	5
	0.21
	0.1
	0.2
	0.3

	10
	0.05
	0.0
	0.1
	0.0

	15
	0.00
	0.0
	0.0
	0.0

	
	
	
	
	

	(b) 5% CDF E-UTRA UL throughput loss (%) Vs ACIR (32+offset, 43+offset)

	ACIR offset (dB)
	Average among companies
	R4-103280 Alcatel Lucent
	R4-103252 LG Electronics
	R4-103334 ZTE

	-15
	10.81
	5.3
	7.9
	19.2

	-10
	3.78
	1.9
	2.1
	7.4

	-5
	1.61
	1.2
	0.5
	3.1

	0
	0.75
	0.9
	0.2
	1.2

	5
	0.37
	0.0
	0.1
	1.0

	10
	0.17
	0.0
	0.0
	0.5

	15
	0.00
	0.0
	0.0
	0.0

	
	
	
	
	

	(c) Average E-UTRA UL throughput loss (%) Vs ACIR (30+offset, 43+offset)

	ACIR offset (dB)
	Average among companies
	R4-103280 Alcatel Lucent
	R4-103252 LG Electronics
	R4-103334 ZTE

	-15
	12.54
	11.0
	12.4
	14.2

	-10
	5.58
	4.3
	5.4
	7.0

	-5
	2.04
	1.5
	2.1
	2.5

	0
	0.67
	0.5
	0.7
	0.8

	5
	0.25
	0.2
	0.3
	0.3

	10
	0.05
	0.1
	0.1
	0.0

	15
	0.01
	0.0
	0.0
	0.0

	
	
	
	
	

	(d) 5% CDF E-UTRA UL throughput loss (%) Vs ACIR (30+offset, 43+offset)

	ACIR offset (dB)
	Average among companies
	R4-103280 Alcatel Lucent
	R4-103252 LG Electronics
	R4-103334 ZTE

	-15
	12.96
	9.7
	11.6
	17.6

	-10
	4.93
	3.1
	3.3
	8.4

	-5
	1.65
	1.2
	0.8
	2.9

	0
	0.73
	1.1
	0.1
	1.0

	5
	0.10
	0.0
	0.1
	0.2

	10
	0.00
	0.0
	0.0
	0.0

	15
	0.00
	0.0
	0.0
	0.0
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Figure 9.6.2-5: Desktop CPE, 27 dBm maximum power, 2 km rural cell range, power control set 1
Table 9.6.2-6: Desktop CPE, 27 dBm maximum power, 2 km rural cell range, power control set 2
	(a) Average E-UTRA UL throughput loss (%) Vs ACIR (32+offset, 43+offset)

	ACIR offset (dB)
	Average among companies
	R4-103280 Alcatel Lucent
	R4-103252 LG Electronics
	R4-103334 ZTE

	-15
	9.63
	7.6
	7.6
	13.7

	-10
	3.57
	2.7
	2.9
	5.1

	-5
	1.17
	0.9
	1.0
	1.6

	0
	0.36
	0.3
	0.3
	0.5

	5
	0.13
	0.1
	0.1
	0.2

	10
	0.01
	0.0
	0.0
	0.0

	15
	0.00
	0.0
	0.0
	0.0

	
	
	
	
	

	(b) 5% CDF E-UTRA UL throughput loss (%) Vs ACIR (32+offset, 43+offset)

	ACIR offset (dB)
	Average among companies
	R4-103280 Alcatel Lucent
	R4-103252 LG Electronics
	R4-103334 ZTE

	-15
	8.63
	4.5
	5.9
	15.5

	-10
	3.30
	2.1
	1.6
	6.2

	-5
	1.04
	0.7
	0.5
	1.9

	0
	0.41
	0.2
	0.2
	0.8

	5
	0.12
	0.1
	0.0
	0.3

	10
	0.04
	0.0
	0.0
	0.1

	15
	0.00
	0.0
	0.0
	0.0

	
	
	
	
	

	(c) Average E-UTRA UL throughput loss (%) Vs ACIR (30+offset, 43+offset)

	ACIR offset (dB)
	Average among companies
	R4-103280 Alcatel Lucent
	R4-103252 LG Electronics
	R4-103334 ZTE

	-15
	10.07
	9.4
	9.1
	11.7

	-10
	4.12
	3.6
	3.7
	5.1

	-5
	1.37
	1.2
	1.3
	1.6

	0
	0.47
	0.4
	0.5
	0.5

	5
	0.14
	0.1
	0.1
	0.2

	10
	0.01
	0.0
	0.0
	0.0

	15
	0.00
	0.0
	0.0
	0.0

	
	
	
	
	

	(d) 5% CDF E-UTRA UL throughput loss (%) Vs ACIR (30+offset, 43+offset)

	ACIR offset (dB)
	Average among companies
	R4-103280 Alcatel Lucent
	R4-103252 LG Electronics
	R4-103334 ZTE

	-15
	9.08
	5.5
	9.0
	12.8

	-10
	3.57
	2.1
	2.4
	6.2

	-5
	1.20
	1.1
	0.7
	1.8

	0
	0.52
	0.4
	0.2
	1.0

	5
	0.17
	0.1
	0.1
	0.3

	10
	0.01
	0.0
	0.0
	0.0

	15
	0.00
	0.0
	0.0
	0.0
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Figure 9.6.2-6: Desktop CPE, 27 dBm maximum power, 2 km rural cell range, power control set 2
Table 9.6.2-7: Desktop CPE, 23 dBm maximum power, 5 km rural cell range, power control set 1
	(a) Average E-UTRA UL throughput loss (%) Vs ACIR (32+offset, 43+offset)

	ACIR offset (dB)
	Average among companies
	R4-103280 Alcatel Lucent
	R4-103252 LG Electronics
	R4-103334 ZTE

	-15
	9.24
	9.7
	5.5
	12.5

	-10
	3.55
	4.0
	2.1
	4.6

	-5
	1.01
	1.4
	0.0
	1.6

	0
	0.33
	0.5
	0.0
	0.5

	5
	0.12
	0.2
	0.0
	0.2

	10
	0.02
	0.1
	0.0
	0.0

	15
	0.01
	0.0
	0.0
	0.0

	
	
	
	
	

	(b) 5% CDF E-UTRA UL throughput loss (%) Vs ACIR (32+offset, 43+offset)

	ACIR offset (dB)
	Average among companies
	R4-103280 Alcatel Lucent
	R4-103252 LG Electronics
	R4-103334 ZTE

	-15
	13.62
	14.2
	2.7
	24.0

	-10
	2.81
	2.3
	0.6
	5.5

	-5
	0.64
	1.0
	0.0
	0.9

	0
	0.21
	0.0
	0.0
	0.6

	5
	0.00
	0.0
	0.0
	0.0

	10
	0.00
	0.0
	0.0
	0.0

	15
	0.00
	0.0
	0.0
	0.0

	
	
	
	
	

	(c) Average E-UTRA UL throughput loss (%) Vs ACIR (30+offset, 43+offset)

	ACIR offset (dB)
	Average among companies
	R4-103280 Alcatel Lucent
	R4-103252 LG Electronics
	R4-103334 ZTE

	-15
	10.31
	11.0
	6.5
	13.4

	-10
	4.13
	4.7
	2.6
	5.1

	-5
	1.55
	1.8
	0.9
	2.0

	0
	0.50
	0.6
	0.3
	0.6

	5
	0.17
	0.2
	0.1
	0.2

	10
	0.02
	0.1
	0.0
	0.0

	15
	0.01
	0.0
	0.0
	0.0

	
	
	
	
	

	(d) 5% CDF E-UTRA UL throughput loss (%) Vs ACIR (30+offset, 43+offset)

	ACIR offset (dB)
	Average among companies
	R4-103280 Alcatel Lucent
	R4-103252 LG Electronics
	R4-103334 ZTE

	-15
	16.26
	17.6
	4.3
	26.9

	-10
	5.15
	4.6
	1.0
	9.8

	-5
	0.94
	1.0
	0.1
	1.7

	0
	0.21
	0.0
	0.0
	0.6

	5
	0.00
	0.0
	0.0
	0.0

	10
	0.00
	0.0
	0.0
	0.0

	15
	0.00
	0.0
	0.0
	0.0
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Figure 9.6.2-7: Desktop CPE, 23 dBm maximum power, 5 km rural cell range, power control set 1
Table 9.6.2-8: Desktop CPE, 23 dBm maximum power, 5 km rural cell range, power control set 2
	(a) Average E-UTRA UL throughput loss (%) Vs ACIR (32+offset, 43+offset)

	ACIR offset (dB)
	Average among companies
	R4-103280 Alcatel Lucent
	R4-103252 LG Electronics
	R4-103334 ZTE

	-15
	4.61
	3.0
	3.6
	7.2

	-10
	1.58
	1.1
	1.3
	2.4

	-5
	0.52
	0.4
	0.4
	0.8

	0
	0.17
	0.1
	0.1
	0.3

	5
	0.01
	0.0
	0.0
	0.0

	10
	0.00
	0.0
	0.0
	0.0

	15
	0.00
	0.0
	0.0
	0.0

	
	
	
	
	

	(b) 5% CDF E-UTRA UL throughput loss (%) Vs ACIR (32+offset, 43+offset)

	ACIR offset (dB)
	Average among companies
	R4-103280 Alcatel Lucent
	R4-103252 LG Electronics
	R4-103334 ZTE

	-15
	4.81
	3.4
	2.1
	8.9

	-10
	1.94
	0.6
	0.6
	4.6

	-5
	0.83
	0.2
	0.2
	2.1

	0
	0.19
	0.1
	0.1
	0.4

	5
	0.07
	0.0
	0.0
	0.2

	10
	0.00
	0.0
	0.0
	0.0

	15
	0.00
	0.0
	0.0
	0.0

	
	
	
	
	

	(c) Average E-UTRA UL throughput loss (%) Vs ACIR (30+offset, 43+offset)

	ACIR offset (dB)
	Average among companies
	R4-103280 Alcatel Lucent
	R4-103252 LG Electronics
	R4-103334 ZTE

	-15
	5.42
	3.8
	4.4
	8.1

	-10
	1.92
	1.4
	1.6
	2.8

	-5
	0.65
	0.5
	0.6
	0.9

	0
	0.22
	0.2
	0.2
	0.3

	5
	0.05
	0.1
	0.1
	0.0

	10
	0.00
	0.0
	0.0
	0.0

	15
	0.00
	0.0
	0.0
	0.0

	
	
	
	
	

	(d) 5% CDF E-UTRA UL throughput loss (%) Vs ACIR (30+offset, 43+offset)

	ACIR offset (dB)
	Average among companies
	R4-103280 Alcatel Lucent
	R4-103252 LG Electronics
	R4-103334 ZTE

	-15
	6.29
	5.5
	3.2
	10.2

	-10
	1.64
	0.9
	0.9
	3.1

	-5
	0.60
	0.3
	0.3
	1.2

	0
	0.26
	0.1
	0.1
	0.6

	5
	0.11
	0.0
	0.0
	0.3

	10
	0.04
	0.0
	0.0
	0.1

	15
	0.00
	0.0
	0.0
	0.0
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Figure 9.6.2-8: Desktop CPE, 23 dBm maximum power, 5 km rural cell range, power control set 2
Table 9.6.2-9: Desktop CPE, 23 dBm maximum power, 2 km rural cell range, power control set 1
	(a) Average E-UTRA UL throughput loss (%) Vs ACIR (32+offset, 43+offset)

	ACIR offset (dB)
	Average among companies
	R4-103280 Alcatel Lucent
	R4-103252 LG Electronics
	R4-103334 ZTE

	-15
	5.65
	4.2
	5.5
	7.3

	-10
	2.05
	1.4
	2.1
	2.6

	-5
	0.69
	0.5
	0.7
	0.9

	0
	0.22
	0.2
	0.2
	0.3

	5
	0.08
	0.1
	0.1
	0.1

	10
	0.01
	0.0
	0.0
	0.0

	15
	0.00
	0.0
	0.0
	0.0

	
	
	
	
	

	(b) 5% CDF E-UTRA UL throughput loss (%) Vs ACIR (32+offset, 43+offset)

	ACIR offset (dB)
	Average among companies
	R4-103280 Alcatel Lucent
	R4-103252 LG Electronics
	R4-103334 ZTE

	-15
	4.59
	2.5
	2.7
	8.6

	-10
	1.80
	1.3
	0.6
	3.5

	-5
	0.67
	1.0
	0.0
	1.0

	0
	0.14
	0.0
	0.0
	0.4

	5
	0.00
	0.0
	0.0
	0.0

	10
	0.00
	0.0
	0.0
	0.0

	15
	0.00
	0.0
	0.0
	0.0

	
	
	
	
	

	(c) Average E-UTRA UL throughput loss (%) Vs ACIR (30+offset, 43+offset)

	ACIR offset (dB)
	Average among companies
	R4-103280 Alcatel Lucent
	R4-103252 LG Electronics
	R4-103334 ZTE

	-15
	6.69
	5.3
	6.5
	8.3

	-10
	2.50
	1.9
	2.6
	3.0

	-5
	0.85
	0.6
	0.9
	1.0

	0
	0.30
	0.2
	0.3
	0.4

	5
	0.09
	0.1
	0.1
	0.1

	10
	0.01
	0.0
	0.0
	0.0

	15
	0.00
	0.0
	0.0
	0.0

	
	
	
	
	

	(d) 5% CDF E-UTRA UL throughput loss (%) Vs ACIR (30+offset, 43+offset)

	ACIR offset (dB)
	Average among companies
	R4-103280 Alcatel Lucent
	R4-103252 LG Electronics
	R4-103334 ZTE

	-15
	6.07
	3.8
	4.3
	10.1

	-10
	2.16
	1.3
	1.0
	4.2

	-5
	1.07
	1.1
	0.1
	2.0

	0
	0.29
	0.1
	0.0
	0.8

	5
	0.13
	0.0
	0.0
	0.4

	10
	0.03
	0.0
	0.0
	0.1

	15
	0.00
	0.0
	0.0
	0.0
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Figure 9.6.2-9: Desktop CPE, 23 dBm maximum power, 2 km rural cell range, power control set 1
Table 9.6.2-10: Desktop CPE, 23 dBm maximum power, 2 km rural cell range, power control set 2
	(a) Average E-UTRA UL throughput loss (%) Vs ACIR (32+offset, 43+offset)

	ACIR offset (dB)
	Average among companies
	R4-103280 Alcatel Lucent
	R4-103252 LG Electronics
	R4-103334 ZTE

	-15
	4.36
	3.4
	3.6
	6.1

	-10
	1.51
	1.1
	1.3
	2.1

	-5
	0.49
	0.4
	0.4
	0.7

	0
	0.14
	0.1
	0.1
	0.2

	5
	0.01
	0.0
	0.0
	0.0

	10
	0.00
	0.0
	0.0
	0.0

	15
	0.00
	0.0
	0.0
	0.0

	
	
	
	
	

	(b) 5% CDF E-UTRA UL throughput loss (%) Vs ACIR (32+offset, 43+offset)

	ACIR offset (dB)
	Average among companies
	R4-103280 Alcatel Lucent
	R4-103252 LG Electronics
	R4-103334 ZTE

	-15
	4.24
	2.2
	2.1
	8.4

	-10
	1.57
	0.9
	0.6
	3.2

	-5
	0.50
	0.3
	0.2
	1.0

	0
	0.26
	0.1
	0.1
	0.6

	5
	0.11
	0.0
	0.0
	0.3

	10
	0.00
	0.0
	0.0
	0.0

	15
	0.00
	0.0
	0.0
	0.0

	
	
	
	
	

	(c) Average E-UTRA UL throughput loss (%) Vs ACIR (30+offset, 43+offset)

	ACIR offset (dB)
	Average among companies
	R4-103280 Alcatel Lucent
	R4-103252 LG Electronics
	R4-103334 ZTE

	-15
	5.25
	4.4
	4.4
	7.0

	-10
	1.87
	1.5
	1.6
	2.5

	-5
	0.63
	0.5
	0.6
	0.8

	0
	0.22
	0.2
	0.2
	0.3

	5
	0.05
	0.1
	0.1
	0.0

	10
	0.01
	0.0
	0.0
	0.0

	15
	0.00
	0.0
	0.0
	0.0

	
	
	
	
	

	(d) 5% CDF E-UTRA UL throughput loss (%) Vs ACIR (30+offset, 43+offset)

	ACIR offset (dB)
	Average among companies
	R4-103280 Alcatel Lucent
	R4-103252 LG Electronics
	R4-103334 ZTE

	-15
	4.58
	2.3
	3.2
	8.2

	-10
	1.83
	1.4
	0.9
	3.2

	-5
	0.48
	0.4
	0.3
	0.7

	0
	0.11
	0.1
	0.1
	0.1

	5
	0.01
	0.0
	0.0
	0.0

	10
	0.00
	0.0
	0.0
	0.0

	15
	0.00
	0.0
	0.0
	0.0
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Figure 9.6.2-10: Desktop CPE, 23 dBm maximum power, 2 km rural cell range, power control set 2
Table 9.6.2-11: Wall-mounted CPE, 23 dBm maximum power, 5 km rural cell range, power control set 1
	(a) Average E-UTRA UL throughput loss (%) Vs ACIR (32+offset, 43+offset)

	ACIR offset (dB)
	Average among companies
	R4-103280 Alcatel Lucent
	R4-103251 LG Electronics
	R4-103334 ZTE

	-15
	89.24
	90.5
	82.3
	94.9

	-10
	51.36
	56.5
	59.9
	37.7

	-5
	27.07
	33.7
	36.2
	11.3

	0
	12.75
	16.3
	18.0
	3.9

	5
	5.10
	6.9
	7.5
	0.9

	10
	1.89
	2.6
	2.8
	0.3

	15
	0.66
	0.9
	0.9
	0.2

	
	
	
	
	

	(b) 5% CDF E-UTRA UL throughput loss (%) Vs ACIR (32+offset, 43+offset)

	ACIR offset (dB)
	Average among companies
	R4-103280 Alcatel Lucent
	R4-103251 LG Electronics
	R4-103334 ZTE

	-15
	85.10
	96.8
	100.0
	58.5

	-10
	70.40
	76.5
	99.9
	34.8

	-5
	36.68
	45.4
	47.4
	17.2

	0
	13.17
	14.9
	17.4
	7.2

	5
	3.98
	4.4
	4.8
	2.7

	10
	1.24
	1.5
	1.3
	0.9

	15
	0.33
	0.3
	0.4
	0.3

	
	
	
	
	

	(c) Average E-UTRA UL throughput loss (%) Vs ACIR (30+offset, 43+offset)

	ACIR offset (dB)
	Average among companies
	R4-103280 Alcatel Lucent
	R4-103251 LG Electronics
	R4-103334 ZTE

	-15
	90.55
	90.9
	82.9
	97.9

	-10
	58.08
	58.4
	62.1
	53.8

	-5
	29.59
	36.4
	38.9
	13.5

	0
	14.68
	19.0
	20.5
	4.6

	5
	6.16
	8.4
	9.1
	1.0

	10
	2.39
	3.3
	3.5
	0.4

	15
	0.85
	1.2
	1.2
	0.2

	
	
	
	
	

	(d) 5% CDF E-UTRA UL throughput loss (%) Vs ACIR (30+offset, 43+offset)

	ACIR offset (dB)
	Average among companies
	R4-103280 Alcatel Lucent
	R4-103251 LG Electronics
	R4-103334 ZTE

	-15
	85.75
	97.9
	100.0
	59.4

	-10
	73.06
	83.3
	100.0
	35.9

	-5
	45.11
	56.7
	60.5
	18.1

	0
	18.66
	22.5
	25.7
	7.8

	5
	5.90
	7.2
	7.5
	3.0

	10
	1.51
	1.5
	1.9
	1.1

	15
	0.41
	0.4
	0.5
	0.3
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Figure 9.6.2-11: Wall-mounted CPE, 23 dBm maximum power, 5 km rural cell range, power control set 1
Table 9.6.2-12: Wall-mounted CPE, 23 dBm maximum power, 5 km rural cell range, power control set 2
	(a) Average E-UTRA UL throughput loss (%) Vs ACIR (32+offset, 43+offset)

	ACIR offset (dB)
	Average among companies
	R4-103280 Alcatel Lucent
	R4-103251 LG Electronics
	R4-103334 ZTE

	-15
	77.37
	71.7
	60.4
	100.0

	-10
	43.97
	27.9
	32.6
	71.4

	-5
	20.13
	12.6
	14.2
	33.6

	0
	6.65
	4.9
	5.4
	9.7

	5
	2.00
	1.7
	1.9
	2.4

	10
	0.58
	0.6
	0.6
	0.6

	15
	0.19
	0.2
	0.2
	0.2

	
	
	
	
	

	(b) 5% CDF E-UTRA UL throughput loss (%) Vs ACIR (32+offset, 43+offset)

	ACIR offset (dB)
	Average among companies
	R4-103280 Alcatel Lucent
	R4-103251 LG Electronics
	R4-103334 ZTE

	-15
	72.02
	90.2
	100.0
	25.9

	-10
	52.69
	47.3
	100.0
	10.8

	-5
	14.71
	19.5
	20.8
	3.8

	0
	4.60
	5.9
	6.6
	1.3

	5
	1.02
	0.8
	1.9
	0.4

	10
	0.33
	0.3
	0.6
	0.1

	15
	0.08
	0.0
	0.2
	0.0

	
	
	
	
	

	(c) Average E-UTRA UL throughput loss (%) Vs ACIR (30+offset, 43+offset)

	ACIR offset (dB)
	Average among companies
	R4-103280 Alcatel Lucent
	R4-103251 LG Electronics
	R4-103334 ZTE

	-15
	78.38
	72.8
	62.3
	100.0

	-10
	49.10
	30.8
	36.3
	80.2

	-5
	23.85
	15.0
	17.1
	39.5

	0
	9.01
	6.1
	6.8
	14.1

	5
	2.67
	2.2
	2.4
	3.4

	10
	0.75
	0.7
	0.8
	0.7

	15
	0.28
	0.2
	0.3
	0.3

	
	
	
	
	

	(d) 5% CDF E-UTRA UL throughput loss (%) Vs ACIR (30+offset, 43+offset)

	ACIR offset (dB)
	Average among companies
	R4-103280 Alcatel Lucent
	R4-103251 LG Electronics
	R4-103334 ZTE

	-15
	73.66
	93.3
	100.0
	27.7

	-10
	56.38
	57.1
	100.0
	12.1

	-5
	20.36
	26.6
	30.0
	4.5

	0
	6.80
	9.2
	9.7
	1.5

	5
	1.37
	0.8
	2.8
	0.5

	10
	0.43
	0.3
	0.8
	0.2

	15
	0.11
	0.0
	0.3
	0.0
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Figure 9.6.2-12: Wall-mounted CPE, 23 dBm maximum power, 5 km rural cell range, power control set 2
Table 9.6.2-13: Wall-mounted CPE, 23 dBm maximum power, 2 km rural cell range, power control set 1
	(a) Average E-UTRA UL throughput loss (%) Vs ACIR (32+offset, 43+offset)

	ACIR offset (dB)
	Average among companies
	R4-103280 Alcatel Lucent
	R4-103251 LG Electronics
	R4-103334 ZTE

	-15
	92.02
	87.3
	89.8
	99.0

	-10
	59.48
	59.0
	74.4
	45.1

	-5
	33.59
	35.5
	50.1
	15.2

	0
	17.11
	17.1
	28.0
	6.2

	5
	6.83
	6.8
	12.7
	1.0

	10
	2.55
	2.4
	4.8
	0.5

	15
	0.82
	0.8
	1.7
	0.0

	
	
	
	
	

	(b) 5% CDF E-UTRA UL throughput loss (%) Vs ACIR (32+offset, 43+offset)

	ACIR offset (dB)
	Average among companies
	R4-103280 Alcatel Lucent
	R4-103251 LG Electronics
	R4-103334 ZTE

	-15
	79.70
	93.0
	100.0
	46.1

	-10
	63.46
	67.3
	100.0
	23.1

	-5
	29.86
	33.2
	47.1
	9.3

	0
	9.56
	10.1
	15.3
	3.3

	5
	3.04
	3.7
	4.3
	1.1

	10
	0.84
	0.7
	1.4
	0.4

	15
	0.28
	0.5
	0.3
	0.1

	
	
	
	
	

	(c) Average E-UTRA UL throughput loss (%) Vs ACIR (30+offset, 43+offset)

	ACIR offset (dB)
	Average among companies
	R4-103280 Alcatel Lucent
	R4-103251 LG Electronics
	R4-103334 ZTE

	-15
	92.20
	87.7
	89.8
	99.1

	-10
	62.03
	60.8
	76.0
	49.3

	-5
	36.14
	38.5
	52.4
	17.5

	0
	19.12
	20.2
	31.1
	6.1

	5
	8.27
	8.6
	15.2
	1.0

	10
	3.28
	3.1
	6.2
	0.5

	15
	1.08
	1.1
	2.2
	0.0

	
	
	
	
	

	(d) 5% CDF E-UTRA UL throughput loss (%) Vs ACIR (30+offset, 43+offset)

	ACIR offset (dB)
	Average among companies
	R4-103280 Alcatel Lucent
	R4-103251 LG Electronics
	R4-103334 ZTE

	-15
	80.93
	95.3
	100.0
	47.5

	-10
	67.04
	76.6
	100.0
	24.5

	-5
	39.46
	46.0
	62.0
	10.4

	0
	14.18
	15.2
	23.6
	3.8

	5
	4.35
	5.4
	6.3
	1.3

	10
	1.26
	1.6
	1.8
	0.4

	15
	0.35
	0.5
	0.5
	0.1
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Figure 9.6.2-13: Wall-mounted CPE, 23 dBm maximum power, 2 km rural cell range, power control set 1
Table 9.6.2-14: Wall-mounted CPE, 23 dBm maximum power, 2 km rural cell range, power control set 2
	(a) Average E-UTRA UL throughput loss (%) Vs ACIR (32+offset, 43+offset)

	ACIR offset (dB)
	Average among companies
	R4-103280 Alcatel Lucent
	R4-103251 LG Electronics
	R4-103334 ZTE

	-15
	87.25
	81.0
	80.8
	100.0

	-10
	64.90
	47.8
	57.7
	89.2

	-5
	33.20
	25.9
	34.0
	39.7

	0
	12.90
	11.3
	16.2
	11.2

	5
	4.76
	4.2
	6.4
	3.7

	10
	1.53
	1.4
	2.2
	1.0

	15
	0.38
	0.5
	0.7
	0.0

	
	
	
	
	

	(b) 5% CDF E-UTRA UL throughput loss (%) Vs ACIR (32+offset, 43+offset)

	ACIR offset (dB)
	Average among companies
	R4-103280 Alcatel Lucent
	R4-103251 LG Electronics
	R4-103334 ZTE

	-15
	94.53
	88.7
	100.0
	94.9

	-10
	52.67
	53.7
	66.6
	37.7

	-5
	21.33
	21.8
	30.9
	11.3

	0
	6.29
	5.4
	9.6
	3.9

	5
	2.03
	2.3
	2.9
	0.9

	10
	0.80
	1.1
	1.0
	0.3

	15
	0.41
	0.7
	0.3
	0.2

	
	
	
	
	

	(c) Average E-UTRA UL throughput loss (%) Vs ACIR (30+offset, 43+offset)

	ACIR offset (dB)
	Average among companies
	R4-103280 Alcatel Lucent
	R4-103251 LG Electronics
	R4-103334 ZTE

	-15
	87.66
	81.7
	81.3
	100.0

	-10
	65.85
	50.3
	60.2
	87.1

	-5
	34.67
	29.1
	37.0
	37.9

	0
	15.34
	13.8
	19.0
	13.2

	5
	5.67
	5.4
	8.0
	3.6

	10
	2.03
	1.9
	2.9
	1.3

	15
	0.54
	0.6
	1.0
	0.0

	
	
	
	
	

	(d) 5% CDF E-UTRA UL throughput loss (%) Vs ACIR (30+offset, 43+offset)

	ACIR offset (dB)
	Average among companies
	R4-103280 Alcatel Lucent
	R4-103251 LG Electronics
	R4-103334 ZTE

	-15
	96.74
	92.3
	100.0
	97.9

	-10
	72.84
	65.3
	99.4
	53.8

	-5
	29.31
	31.1
	43.3
	13.5

	0
	9.58
	10.0
	14.1
	4.6

	5
	2.46
	2.3
	4.1
	1.0

	10
	0.99
	1.3
	1.3
	0.4

	15
	0.53
	1.0
	0.4
	0.2
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Figure 9.6.2-14: Wall-mounted CPE, 23 dBm maximum power, 2 km rural cell range, power control set 2
<End of change>
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