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1 Introduction
Simulation assumptions for CPE to E-UTRA BS coexistence studies[1] were updated and discussed in RAN4 Adhoc#3 meeting. In these assumptions, the PLx-ile in power control algorithm was derived taking cell range and penetration loss value into account. However, for more exact value, antenna gain of transmitter and receiver should also be considered in the PLx-ile. We propose the updated PLx-ile to be used in simulation assumptions in CPE to E-UTRA BS coexistence studies.
2 PLx-ile
The following power control equation shall be used in the coexistence study according to [2]:
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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.

-
The parameters of the power control equation in [2] (shown in Table 1 below) are based on the assumptions of 15 m BS antenna height, 0.5 km cell range, 2 GHz carrier frequency, 15dBi antenna gain of BS and 0dBi antenna gain of UE in urban area, resulting in maximum path loss of 
PLmax = 128.1 + 37.6 log(0.5) – 15 – 0 = 101.8 dB.

Table 1: Power control algorithm parameters
	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 the case of 60 m BS antenna height, 1 m CPE/UE antenna height, 5 km cell range, 10 dB building penetration loss , 787 MHz carrier frequency, 15dBi antenna gain of BS and 3dBi antenna gain of CPE/0dBi antenna gain of UE in rural area, the maximum path loss using the same idea above leads to 
PLmax  = 94.0 + 33.3 log(5) + 10 – 15 – 3 = 109.3 dB for CPE 
and 
PLmax = 94.0 + 33.3 log(5) + 10 – 15 – 0 = 112.3 dB for UE. 
Hence the PLx-ile for 787 MHz carrier frequency should be increased by 109.3 – 101.8 = 7.5 dB for CPE and by 112.3 – 101.8 = 10.5 dB for UE. This is reflected in Table 2 below for 10 MHz E-UTRA channel bandwidth.
Table 2: Power control algorithm parameters (1 m CPE/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
	120[CPE]/123[UE]
	N/A

	Set 2
	0,8
	N/A
	N/A
	137[CPE]/140[UE]
	N/A


-
For 60 m BS antenna height, 1 m CPE/UE antenna height, 2 km cell range, 10 dB building penetration loss, 787 MHz carrier frequency, 15dBi antenna gain of BS and 3dBi antenna gain of CPE/0dBi antenna gain of UE in rural area, the maximum path loss using the formula above leads to 

PLmax = 94.0 + 33.3 log(2) + 10 – 15 – 3 = 96.0 dB for CPE 
and 
PLmax = 94.0 + 33.3 log(2) + 10 – 15 – 0 = 99.0 dB for UE. 
Hence the 787 MHz parameters should be reduced by 101.8 – 96.0 = 5.8 dB for CPE and by 101.8 – 99.0 = 2.8 dB for UE. This is reflected in Table 3 below for 10 MHz E-UTRA channel bandwidth.

Table 3: Power control algorithm parameters (1 m CPE/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
	106[CPE]/109[UE]
	N/A

	Set 2
	0,8
	N/A
	N/A
	123[CPE/126[UE]
	N/A


-
For 60 m BS antenna height, 6 m CPE antenna height, 5 km cell range and 787 MHz carrier frequency, 15dBi antenna gain of BS and 7dBi antenna gain of CPE in rural area, the maximum path loss (using the formula above) leads to

PLmax = 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 4 below for 10 MHz E-UTRA channel bandwidth.
Table 4: 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 and 787 MHz carrier frequency, 15dBi antenna gain of BS and 7dBi antenna gain of CPE in rural area, the maximum path loss (using the formula above) leads to

PLmax = 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 5 below for 10 MHz E-UTRA channel bandwidth.
Table 5: 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


3 Conclusion
We have analyzed and derived appropriate values of PLx-ile considering antenna gain of transmitter and receiver in CPE to E-UTRA BS coexistence studies. We propose the updated PLx-ile values to be used in simulation assumptions for these studies.
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