
3GPP TSG-RAN WG4 Meeting #57





      






        R4-104612
Jacksonville, US, Nov 15 – Nov 19, 2010
Source: 
Huawei
Title: 
Updated simulation results for CPE to E-UTRA BS coexistence study
Agenda Item:
12.3.1
Document for:
Discussion
1 Introduction
During previous RAN4 meetings, simulation assumptions for CPE to E-UTRA BS coexistence were discussed, mainly focusing on UL power control parameters and MCL. Updated proposal on simulation assumptions was provided during email discussion that power control based on target SINR methodology [1] and modified MCL shall be applied in the simulation in order to reflect the realistic coexistence scenario. In this contribution, we provide updated simulation results for both desktop and wall-mounted type CPE to E-UTRA BS coexistence based on the modified simulation assumptions. 
2 Discussion
2.1 Modified simulation assumptions
Comparing with simulation assumptions proposed in [2], the following are modified:                    
· MCL

Considering the propagation models and BS / CPE antenna pattern and antenna gains, MCL for the BS <-> desk-top CPE is changed from 77dB to 72 dB, and the MCL for the BS <-> wall-mounted CPE is changed from 73dB to 67 dB based on the offline discussion.
· UL Power Control
Based on [1], target SINR methodology is applied for obtaining PC parameters in CPE coexistence studies, shown in Table 1~3.
Table 1 UL power control for UE->eNB link
	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


Table 2 UL power control for 23 dBm CPE->eNB link
	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


Table 3 UL power control for 27 dBm CPE->eNB link
	Parameter set
	Gamma
	PLx-ile

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

	Set 1
	1
	113
	114
	116
	119

	Set 2
	0,8
	[TBD]
	TBD
	134
	138


2.2 Simulation Results

Wall-mounted CPE
For wall-mounted CPE, taking into account of different Cell range (5km/2km) and Power control parameters (Set 1/2), there are 4 simulation cases shown in Table 1 to evaluate. A 10MHz bandwidth E-UTRA BS is considered as "victim", located at the adjacent band of the "aggressor" CPE. The adjacent bands of two operators are in uplink. The UL ACIR model is:

ACIR = 32+ X (dB)

Simulations are performed as a range of ACIR offset (X), from -15 to 15dB.
Table 1 Simulation scenarios for wall-mounted CPE
	Aggressor system
	Victim system
	Simulation frequency
	Environment
	Simulation Case
	CPE Maximum Tx Power
	Cell Range
	Power Control

	UL: 10 MHz Wall-mounted - CPE in Band 13
	UL:10 MHz LTE BS in Band 14
	787 MHz
	Rural Area
	#1
	23 dBm
	5 km
	PC set 1

	
	
	
	
	#2
	23 dBm
	5 km
	PC set 2

	
	
	
	
	#3
	23 dBm
	2 km
	PC set 1

	
	
	
	
	#4
	23 dBm
	2 km
	PC set 2


Table 2 Average & 5% CDF throughput loss of LTE UL coexisting with 23dBm wall-mounted CPE
	Simulation Case
	#1
	#2
	#3
	#4

	ACIR offset (32+X)/dB
	Average throughput loss (%)
	5% CDF throughput loss (%)
	Average throughput loss (%)
	5% CDF throughput loss (%)
	Average throughput loss (%)
	5% CDF throughput loss (%)
	Average throughput loss (%)
	5% CDF throughput loss (%)

	-15
	1.26
	0.73
	2.02
	0.99
	0.66
	0.26
	1.82
	0.84

	-10
	0.44
	0.25
	0.72
	0.39
	0.21
	0.05
	0.59
	0.25

	-5
	0.15
	0.04
	0.24
	0.05
	0.07
	0.01
	0.19
	0.091

	0
	0.05
	0.01
	0.08
	0.017
	0.02
	0.004
	0.059
	0.012

	5
	0.015
	0.003
	0.025
	0.005
	0.007
	0.001
	0.019
	0.004

	10
	0.004
	0.0
	0.008
	0.002
	0.002
	0.0
	0.006
	0.001

	15
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.002
	0.0
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Figure 1  Average throughput loss (wall-mounted CPE)
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Figure 2  5% CDF throughput loss (wall-mounted CPE)

Desktop CPE
The coexistence scenarios showed in Table 3 are investigated for desktop CPE. A 10MHz bandwidth E-UTRA BS is considered as "victim", located at the adjacent band of the "aggressor" CPE. The adjacent bands of two operators are in uplink. Taking into account of different CPE output power (27dBm/23dBm), Cell range (5km/2km) and Power control parameters (PC set 1/2), there are 8 simulation cases to evaluate. And the UL ACIR model for desktop CPE is:
     ACIR = 32 + X (dB)

Simulations are performed as a range of ACIR offset (X), from -20 to 15dB.
Table 3 Simulation scenarios for desktop-CPE
	Aggressor system
	Victim system
	Simulation frequency
	Environment
	Simulation Case
	CPE Maximum Tx Power
	Cell Range
	Power Control

	UL: 10 MHz Desktop - CPE in Band 13
	UL:10 MHz LTE BS in Band 14
	787 MHz
	Rural Area
	#1
	27 dBm
	5 km
	PC set 1

	
	
	
	
	#2
	27 dBm
	5 km
	PC set 2

	
	
	
	
	#3
	27 dBm
	2 km
	PC set 1

	
	
	
	
	#4
	27 dBm
	2 km
	PC set 2

	
	
	
	
	#5
	23 dBm
	5 km
	PC set 1

	
	
	
	
	#6
	23 dBm
	5 km
	PC set 2

	
	
	
	
	#7
	23 dBm
	2 km
	PC set 1

	
	
	
	
	#8
	23 dBm
	2 km
	PC set 2


Simulation results for average LTE UL throughput loss and 5% CDF UL throughput loss are presented in Table 4 and Figure 3&4 in case of co-existing with 27dBm desktop CPE, Table 5 and Figure 5&6 in case of co-existing with 23dBm desktop CPE.
Table 4 Average & 5% CDF throughput loss of LTE UL coexisting with 27dBm Desktop CPE
	Simulation Case
	#1
	#2
	#3
	#4

	ACIR offset (32+X)/dB
	Average throughput loss (%)
	5% CDF throughput loss (%)
	Average throughput loss (%)
	5% CDF throughput loss (%)
	Average throughput loss (%)
	5% CDF throughput loss (%)
	Average throughput loss (%)
	5% CDF throughput loss (%)

	-20
	16.72
	24.25
	11.69
	17.39
	7.10
	4.33
	6.60
	4.82

	-15
	8.07
	9.58
	5.21
	6.31
	2.75
	1.26
	2.48
	1.68

	-10
	3.51
	2.65
	2.09
	1.39
	0.98
	0.37
	0.85
	0.50

	-5
	1.38
	0.87
	0.77
	0.40
	0.33
	0.11
	0.28
	0.15

	0
	0.50
	0.30
	0.26
	0.03
	0.11
	0.03
	0.09
	0.017

	5
	0.17
	0.13
	0.087
	0.01
	0.03
	0.007
	0.03
	0.005

	10
	0.06
	0.014
	0.027
	0.003
	0.01
	0.002
	0.009
	0.002

	15
	0.02
	0.005
	0.008
	0.001
	0.003
	0.0
	0.003
	0.0
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Figure 3  Average throughput loss (27dBm desktop CPE)
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Figure 4  5%CDF throughput loss (27dBm desktop CPE)
Table 5 Average & 5% CDF throughput loss of LTE UL coexisting with 23dBm Desktop CPE
	Simulation Case
	#5
	#6
	#7
	#8

	ACIR offset (32+X)/dB
	Average throughput loss (%)
	5% CDF throughput loss (%)
	Average throughput loss (%)
	5% CDF throughput loss (%)
	Average throughput loss (%)
	5% CDF throughput loss (%)
	Average throughput loss (%)
	5% CDF throughput loss (%)

	-20
	16.10
	22.91
	11.69
	17.39
	7.102
	4.332
	6.59
	4.82

	-15
	7.67
	8.82
	5.21
	6.31
	2.75
	1.26
	2.48
	1.61

	-10
	3.28
	2.25
	2.09
	1.39
	0.98
	0.37
	0.85
	0.50

	-5
	1.28
	0.62
	0.77
	0.40
	0.33
	0.11
	0.28
	0.15

	0
	0.46
	0.27
	0.26
	0.031
	0.107
	0.033
	0.08
	0.016

	5
	0.15
	0.05
	0.087
	0.011
	0.033
	0.007
	0.028
	0.005

	10
	0.049
	0.01
	0.027
	0.0032
	0.011
	0.002
	0.008
	0.002

	15
	0.02
	0.004
	0.009
	0.001
	0.003
	0.0
	0.003
	0.0
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Figure 5  Average throughput loss (23dBm desktop CPE)
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Figure 6  5% CDF throughput loss (23dBm desktop CPE)
The simulation results above show that for all deployment scenarios in both cases of desktop CPE and wall-mounted CPE, both UL average and 5% CDF throughput loss at ACIR offset of 0dB are lower than 5%, which indicates that there is no coexistence issue in CPE deployment scenario.
3 Conclusion

In this contribution, we provided updated simulation results for CPE to E-UTRA coexistence study based on the modified assumptions.
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