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1 Introduction
Simulation assumptions for CPE to E-UTRA BS coexistence studies[1] were discussed in the last meeting  Ran4 #56. However, on the PLx-ile in power control algorithm, there were two different opinions between the interesting companies.  One of PLx-iles was derived taking cell range, penetration loss value and antenna gain of transmitter and receiver into account[1]. Another was based on target SINR methodology[4]. In this contribution we present the simulation results in case of wall-mounted CPE to E-UTRA BS coexistence using the updated value of PLx-ile based on target SINR methodology[5] and PLx-ile based on [1]. And we compare the average sector throughput and the average sector cell edge throughput using these PLx-ile values in CPE aggressor system.
2 Scenario
The scenario is on the coexistence of a wall-mounted LTE-CPE(Aggressor, 10MHz) and LTE-UE(Victim, 10MHz) in uplink. Band 13 wall-mounted CPEs are assumed to be outdoor and Band 14 UEs are assumed to be indoor. And MCL of 73dB for wall-mounted CPE to eNB and MCL of 80dB for UE to eNB are assumed for rural model. Carrier frequency is considered as 787MHz. 
Table 2.1 scenario 

	Aggressor system
	Victim system
	Simulation frequency
	Environment
	ISD
	Cell Range

	UL: 10 MHz LTE-CPE in Band 13
	10 MHz LTE-UE in Band 14
	787 MHz
	Rural Area
	3k m/ 7.5km
	2km/5km


Table 2.2 PLx-ile[1] for wall-mounted outdoor CPE and indoor UE 

	Cell Range
	Power Control set
	Aggressor [CPE]
	Victim [UE]

	2km
	Set1
	80
	109

	
	Set2
	97
	126

	5km
	Set1
	93
	123

	
	Set2
	110
	140


Table 2.3 PLx-ile based on target SINR[5] for wall-mounted outdoor CPE and indoor UE 

	Cell Range
	Power Control set
	Aggressor [CPE], Max.Power
	Victim [UE], MaxPower

	
	
	23dBm
	23dBm

	2km/5km
	Set1
	112
	112

	
	Set2
	129
	129


3 Simulation Results
3.1 Uplink

CPE maximum transmit power and CPE minimum transmit power are assumed to be 23dBm and -40dBm respectively. And UE maximum transmit power and minimum transmit power are assumed to be 23dBm and -40dBm respectively. 
Aggressor : wall-mounted outdoor CPE 10MHz of Band13
Victim      : UE 10MHz of Band 14
Simulation results are average LTE UL throughput loss and 5% CDF LTE UL throughput loss in victim system. And the ratio of average sector throughput and the ratio of average sector cell edge throughput using the PLx-ile value based on [1] and the PL-xile based on target SINR[5] are added to investigate the effects in the CPE aggressor system. The ratio is defined as follows.

· Relative ratio of average sector throughput = 100 x (average sector throughput using PLx-ile[5] - average sector throughput using PLx-ile[1]) / average sector throughput using PLx-ile[1]

· Relative ratio of average sector cell edge throughput = 100 x (average sector cell edge throughput using PLx-ile[5] - average sector cell edge throughput using PLx-ile[1]) / average sector cell edge throughput using PLx-ile[1]

In here, cell edge throughput is assumed as throughput of CDF 5% point.

These results are presented in Table 3.1a~3.4b, Figure 3.1~3.4. Table 3.1a and Figure 3.1 are results of throughput loss in victim system for PC set 1 & Cell Range of 2km, and Table 3.1b is result of relative ratio of average sector throughput and relative ratio of average sector cell edge throughput loss in CPE aggressor system. Table 3.2a, 3.2b and Figure 3.2 are results for PC set2 & Cell Range of 2km. Tabel 3.3a, 3.3b and Figure 3.3 are results for PC set1 & Cell Range of 5km and Table 3.4a, 3.4b and Figure 3.4 are results for PC set2 & Cell Range of 5km.
Table 3.1a. Average LTE UL throughput loss[%] & 5% CDF LTE UL throughput loss[%] with PC set 1 & Cell range of 2km 
	CPE TxMaxPower
	23dBm[wall-mounted]

	Throughput Loss 
	Average (%)
	5％ CDF (%)

	PLx-ile
	[1]
	[5]
	[1]
	[5]

	ACIR Offset(dB)
	32+X

	-15
	89.8
	2.0
	100
	0.6

	-10
	74.4
	0.7
	100
	0.2

	-5
	50.0
	0.2
	47.2
	0.1

	0
	27.9
	0.1
	15.5
	0.0

	5
	12.6
	0.0
	4.4
	0.0

	10
	4.8
	0.0
	1.3
	0.0

	15
	1.7
	0.0
	0.3
	0.0


Note : [1] is derived considering cell range, antenna gain and penetration loss, and [5] is based on target SINR for PLx-ile.
Table 3.1b. Relative ratio of average sector throughput and relative ratio of average sector cell edge throughput with PC set 1 & Cell range of 2km in CPE aggressor system
	CPE TxMaxPower
	23dBm[wall-mounted]

	Relative ratio
	Average (%)
	Cell edge (%)

	
	-0.6
	-0.4
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                                             (a)                                                                   (b)
Figure 3.1. Throughput loss vs ACIR offset with PC set 1 & Cell range of 2km  (a) Average LTE UL throughput loss[%] (b) 5% CDF LTE UL throughput loss[%] 
Table 3.2a. Average LTE UL throughput loss[%] & 5% CDF LTE UL throughput loss[%] with PC set 2 & Cell range of 2km
	CPE TxMaxPower
	23dBm[wall-mounted]

	Throughput Loss 
	Average (%)
	5％ CDF (%)

	PLx-ile
	[1]
	[5]
	[1]
	[5]

	ACIR Offset(dB)
	32+X

	-15
	80.8
	2.9
	100
	1.3

	-10
	57.7
	1.0
	66.6
	0.4

	-5
	34.0
	0.3
	31.0
	0.2

	0
	16.1
	0.1
	9.7
	0.0

	5
	6.3
	0.0
	2.9
	0.0

	10
	2.2
	0.0
	1.0
	0.0

	15
	0.7
	0.0
	0.3
	0.0


Table 3.2b. Relative ratio of average sector throughput and relative ratio of average sector cell edge throughput with PC set 2 & Cell range of 2km in CPE aggressor system
	CPE TxMaxPower
	23dBm[wall-mounted]

	Relative ratio
	Average (%)
	Cell edge (%)

	
	-2.0
	-1.0
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23dBm CPE & PLxile[CPE/UE]=129/129

23dBm CPE & PLxile[CPE/UE]= 97/126
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                                             (a)                                                                   (b)
Figure 3.2. Throughput loss vs ACIR offset with PC set 2 & Cell range of 2km  (a) Average LTE UL throughput loss[%] (b) 5% CDF LTE UL throughput loss[%] 
Table 3.3a. Average LTE UL throughput loss[%] & 5% CDF LTE UL throughput loss[%] with PC set 1 & Cell range of 5km
	CPE TxMaxPower
	23dBm[wall-mounted]

	Throughput Loss 
	Average (%)
	5％ CDF (%)

	PLx-ile
	[1]
	[5]
	[1]
	[5]

	ACIR Offset(dB)
	32+X

	-15
	82.6
	1.6
	100
	0.4

	-10
	60.3
	0.2
	100
	0.2

	-5
	36.6
	0.1
	48.2
	0.0

	0
	18.2
	0.0
	17.8
	0.0

	5
	7.6
	0.0
	5.0
	0.0

	10
	2.8
	0.0
	1.3
	0.0

	15
	0.9
	0.0
	0.4
	0.0


Table 3.3b. Relative ratio of average sector throughput and relative ratio of average sector cell edge throughput with PC set 1 & Cell range of 5km in CPE aggressor system
	CPE TxMaxPower
	23dBm[wall-mounted]

	Relative ratio
	Average (%)
	Cell edge (%)

	
	-1.8
	-0.6
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23dBm CPE & PLxile[CPE/UE]=112/112

23dBm CPE & PLxile[CPE/UE]= 93/123
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                                             (a)                                                                   (b)
Figure 3.3. Throughput loss vs ACIR offset with PC set 1 & Cell range of 5km  (a) Average LTE UL throughput loss[%] (b) 5% CDF LTE UL throughput loss[%] 
Table 3.4a. Average LTE UL throughput loss[%] & 5% CDF LTE UL throughput loss[%] with PC set 2 & Cell range of 5km
	CPE TxMaxPower
	23dBm[wall-mounted]

	Throughput Loss 
	Average (%)
	5％ CDF (%)

	PLx-ile
	[1]
	[5]
	[1]
	[5]

	ACIR Offset(dB)
	32+X

	-15
	60.4
	2.3
	100
	1.4

	-10
	32.6
	0.6
	100
	0.4

	-5
	14.3
	0.2
	20.9
	0.1

	0
	5.4
	0.1
	6.6
	0.0

	5
	1.9
	0.0
	2.0
	0.0

	10
	0.6
	0.0
	0.6
	0.0

	15
	0.2
	0.0
	0.2
	0.0


Table 3.4b. Relative ratio of average sector throughput and relative ratio of average sector cell edge throughput with PC set 2 & Cell range of 5km in CPE aggressor system
	CPE TxMaxPower
	23dBm[wall-mounted]

	Relative ratio
	Average (%)
	Cell edge (%)

	
	-8.0
	-2.8
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23dBm CPE & PLxile[CPE/UE]=129/129

23dBm CPE & PLxile[CPE/UE]=110/140
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                                             (a)                                                                   (b)
Figure 3.4. Throughput loss vs ACIR offset with PC set 2 & Cell range of 5km  (a) Average LTE UL throughput loss[%] (b) 5% CDF LTE UL throughput loss[%] 
Table 3.5. Relative ratio of average sector throughput and relative ratio of average sector cell edge throughput in CPE aggressor system
	CPE TxMaxPower
	23dBm[wall-mounted]

	Relative ratio
	Average (%)
	Cell edge (%)

	2km, PCset = 1
	-0.6
	-0.4

	2km, PCset = 2
	-2.0
	-1.0

	5km, PCset = 1
	-1.8
	-0.6

	5km, PCset = 2
	-8.0
	-2.8


In victim system, as seen in Table 3.1a~3.4a and Figure 3.1~3.4, in case of using the PLx-ile based on [1], all of the average uplink throughput losses and all of the 5% CDF upink throughput are higher than  5%. However, in case of using the PLx-ile based on target SINR[5], all of the average uplink throughput losses and all of the 5% CDF upink throughput are less than  0.1%. 
In CPE aggressor system, as seen in Table 3.5, in case of cell range of 2km, there is a little bit difference in the relative ratio of average sector throughput between using PLx-ile based on [1] and PLx-ile based on [5]. The relative ratio of average sector cell edge throughput is same as average sector throughput. In case of cell range of 5km with PC set of 2, the average sector throughput using PLx-ile based on [5] is lower than about 8% to that using PLx-ile based on [1].  
4 Conclusion
In this contribution, we investigated the throughput loss in victim system and the average sector throughput and the average sector cell edge throughput in CPE aggressor system together using different PLx-ile values which was proposed as [1] and [5]. The throughput loss of victim system is higher than 5%  at ACIR offset=0 using PLx-ile which is derived considering cell range, antenna gain and penetration loss, however, in case of using PLx-ile based on target SINR, the throughput loss of victim system is lower than 0.1%. Though there is a big difference of throughput loss in victim system according to PLx-ile values[1] and [5], in CPE aggressor system, the difference of average sector throughput and the difference of average sector cell edge throughput are small respectively.
Therefore it is necessary to discuss on this PLx-ile value further considering both throughput loss in victim system and average sector throughput in aggressor system.
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