3GPP TSG-RAN WG4 Meeting #56                      
R4-102875
Madrid, Spain, Aug 23 – 27, 2010
Agenda Item:
8.2
Source: 
ZTE
Title: 
The system simulation result of CPE to E-UTRA BS coexistence
Document for:
Approval
1. Introduction

In RAN4 2010-3# ad hoc Meeting, We provided the simulation results for CPE to E-UTRA BS coexistence. 
The simulation assumptions for CPE to E-UTRA BS coexistence studies were agreed in principle during RAN4 Ad-hoc #3 meeting [1]. In this proposal, we provide the updated simulation results, we proposal to update the CPE section in TR36.807. 

2. Simulation assumption 
2.1 Simulation scenarios

The simulation scenario is described as follows:
Uplink: 10MHz LTE-A (CPE, aggressor system) to 10MHz LTE-A (victim system)

There is an interference case to be considered:

Here we assumed the worst case shift between sites for uncoordinated network. The aggressor network’s sites are located at the victim network’s cell edge. 
As it shows below:
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Figure 1 simulation network scenario
The simulation scenarios as follows:

1.
Desktop, 27 dBm, 5 km, PCS1

2.
Desktop, 27 dBm, 5 km, PCS2

3.
Desktop, 27 dBm, 2 km, PCS1

4.
Desktop, 27 dBm, 2 km, PCS2

5.
Desktop, 23 dBm, 5 km, PCS1

6.
Desktop, 23 dBm, 5 km, PCS2

7.
Desktop, 23 dBm, 2 km, PCS1

8.
Desktop, 23 dBm, 2 km, PCS2

9.
Wall-mount, 23 dBm, 5 km, PCS1

10.
Wall-mount, 23 dBm, 5 km, PCS2

11.
Wall-mount, 23 dBm, 2 km, PCS1
12.
Wall-mount, 23 dBm, 2 km, PCS2

2.2 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 [2] are followed, except the specific parameters given in Table -1 below.

Table 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 
	

	Building penetration loss
	10 dB 
	

	BS antenna gain minus cable loss
	15 dBi 
	

	BS antenna height
	60 m
	

	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 
	

	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 
	

	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
	

	Maximum Band 14 UE power
	23 dBm 
	

	Minimum Band 14 UE power
	-40 dBm 
	

	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 
	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 + x) 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.
	The parameters of the power control equation are given in separate tables.


The parameters of the uplink power control equation in (shown in Table-2 below) is for 15 m BS antenna height, 0.5 km cell range and 2 GHz carrier frequency in urban area, with maximum path loss = 128.1 + 37.6 log(0.5) = 116.8 dB.

Table2: 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 60 m BS antenna height, 1 m CPE/UE antenna height, 5 km cell range, 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 = 127.3 dB. Hence the 787 MHz parameter values for PLx-ile should be increased by 127.3 – 116.8 = 10.5 dB. This is shown in Table -3 below for 10 MHz E-UTRA channel bandwidth.

Table3: 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
	123
	N/A

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


For 60 m BS antenna height, 1 m CPE/UE antenna height, 2 km cell range, 10 dB building penetration loss and 787 MHz carrier frequency in rural area, the maximum path loss (using the propagation model in Table -1) plus building penetration loss = 94.0 + 33.3 log(2) + 10 = 114.0 dB. Hence the 787 MHz parameters should be reduced by 116.8 – 114.0 = 2.8 dB. This is shown in Table -4 below for 10 MHz E-UTRA channel bandwidth.
Table4: 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
	109
	N/A

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


For 60 m BS antenna height, 6 m CPE antenna height, 5 km cell range 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) = 104.9 dB. Hence the 787 MHz parameters should be reduced by 116.8 – 104.9 = 11.9 dB. This is shown in Table -5 below for 10 MHz E-UTRA channel bandwidth.
Table5: 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
	100
	N/A

	Set 2
	0,8
	N/A
	N/A
	117
	N/A


For 60 m BS antenna height, 6 m CPE antenna height, 2 km cell range 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) = 91.6 dB. Hence the 787 MHz parameters should be reduced by 116.8 – 91.6 = 25.2 dB. This is shown in Table -6 below for 10 MHz E-UTRA channel bandwidth.
Table6: 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
	87
	N/A

	Set 2
	0,8
	N/A
	N/A
	104
	N/A


3. Simulation results
Table 7 shows the average throughput reduction in percentages between the affected case with CPE uplink interference to adjacent LTE uplink.
Table7 the throughput loss of the different ACIR ( 32+x，43+x)
	ACIR
	scenario 1
	scenario 2
	scenario 3
	scenario 4
	scenario 5
	scenario 6
	scenario 7
	scenario 8
	scenario 9
	scenario 10
	scenario 11
	scenario 12

	
	A-L
	5%cdf
	A-L
	5%cdf
	A-L
	5%cdf
	A-L
	5%cdf
	A-L
	5%cdf
	A-L
	5%cdf
	A-L
	5%cdf
	A-L
	5%cdf
	A-L
	5%cdf
	A-L
	5%cdf
	A-L
	5%cdf
	A-L
	5%cdf

	-15
	8.9
	17.8
	6.9
	8.2
	8.5
	4.2
	6.5
	3.9
	7.2
	9.8
	3.4
	3.9
	3.8
	1.9
	3.0
	1.7
	75.0
	90.1
	49.2
	97.2
	71.0
	76.1
	60.2
	68.0

	-10
	3.3
	6.2
	2.2
	3.1
	3.0
	0.9
	2.6
	1.3
	2.7
	2.8
	1.4
	1.3
	1.4
	1.0
	1.0
	1.1
	36.2
	36.3
	13.1
	19.0
	35.2
	29.1
	34.5
	23.0

	-5
	1.1
	1.9
	0.9
	1.0
	0.9
	0.3
	0.9
	0.4
	0.9
	1.1
	0.5
	0.3
	0.4
	0.3
	0.4
	0.3
	14.1
	14.0
	5.0
	6.2
	23.1
	8.9
	13.2
	6.1

	0
	0.4
	0.4
	0.3
	0.1
	0.3
	0.1
	0.3
	0.1
	0.3
	0.4
	0.2
	0.1
	0.1
	0.0
	0.1
	0.1
	6.2
	4.0
	1.8
	1.5
	7.6
	3.1
	6.3
	2.4

	5
	0.0
	0.0
	0.1
	0.0
	0.1
	0.0
	0.1
	0.0
	0.1
	0.2
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	1.9
	0.9
	0.6
	0.6
	2.6
	1.0
	2.1
	1.2

	10
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.6
	0.4
	0.2
	0.1
	0.9
	0.4
	0.7
	0.5

	15
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.3
	0.1
	0.1
	0.0
	0.3
	0.1
	0.2
	0.1


Note: Alcatel-Lucent presented average throughput loss, 5% CDF user throuput loss is presented.
From the table7, we can observe that the throughput loss is not significant (less than 5%) from the senario1 to scenario 8. in the scenario9 to scenario 12, the throughput loss is more than 5% when the ACIR less than -5. 
Table8 the throughput loss of the different ACIR ( 30+x，43+x)
	ACIR
	scenario 1
	scenario 2
	scenario 3
	scenario 4
	scenario 5
	scenario 6
	scenario 7
	scenario 8
	scenario 9
	scenario 10
	scenario 11
	scenario 12

	
	A-L
	5%cdf
	A-L
	5%cdf
	A-L
	5%cdf
	A-L
	5%cdf
	A-L
	5%cdf
	A-L
	5%cdf
	A-L
	5%cdf
	A-L
	5%cdf
	A-L
	5%cdf
	A-L
	5%cdf
	A-L
	5%cdf
	A-L
	5%cdf

	-15
	15.9
	23.1
	7.5
	9.5
	8.9
	5.4
	7.5
	4.5
	7.9
	11.1
	2.5
	4.0
	4.5
	2.0
	3.8
	2.3
	77.2
	99.0
	48.3
	98.0
	74.1
	95.0
	62.8
	95.1

	-10
	6.2
	7.2
	2.3
	3.6
	3.3
	1.5
	3.2
	1.4
	3.0
	3.8
	0.9
	1.1
	1.6
	1.1
	1.4
	1.0
	32.4
	47.1
	16.4
	31.7
	36.2
	45.0
	37.5
	43.2

	-5
	2.4
	2.6
	0.8
	1.2
	1.1
	0.9
	1.0
	0.5
	1.1
	1.2
	0.4
	0.4
	0.5
	0.6
	0.4
	0.4
	17.0
	17.2
	5.7
	9.5
	16.5
	14.9
	16.6
	12.6

	0
	0.8
	0.9
	0.3
	0.1
	0.4
	0.1
	0.3
	0.1
	0.3
	0.4
	0.0
	0.1
	0.2
	0.1
	0.1
	0.1
	6.7
	4.6
	2.2
	2.1
	11.2
	4.1
	6.5
	3.5

	5
	0.3
	0.1
	0.1
	0.0
	0.1
	0.0
	0.1
	0.0
	0.1
	0.2
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	2.5
	1.2
	0.8
	0.6
	3.2
	1.3
	3.2
	1.3

	10
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.9
	0.6
	0.2
	0.2
	1.6
	0.3
	1.0
	0.7

	15
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.3
	0.1
	0.0
	0.0
	0.4
	0.1
	0.1
	0.1


Note: Alcatel-Lucent presented average throughput loss, 5%cdf loss is presented.
Compare with the table7 results, the table8 results show the ACIR =-15, -10,-5 have the much throughput loss. 
4. Conclusions
In this contribution the system simulation results of CPE to E-UTRA BS coexistence are presented and the results has been combined in [3]. We propose the system simulation results write to the TR36.807 with other companies results. 
5. Reference

[1] R4-102678, “Updated proposal on simulation assumptions for CPE to E-UTRA BS coexistence studies”, Alcatel-Lucent, LG Electronics.
[2] 3GPP TS36.942 (V9.0.0), “Evolved Universal Terrestrial Radio Access (E-UTRA) Radio Frequency (RF) system scenarios (Release 8)”, 2007-10.
[3] R4-10xxxx, Text proposal to TR36.807 for CPE to E-UTRA BS coexistence studies, Alcatel-Lucent, LG Electronics, ZTE
3GPP
3GPP

_1338884680.unknown

_1340700757.unknown

_1322032879.vsd

_1337086686.unknown

_1214914075.unknown

