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1
Introduction
In the recent RAN4 meetings, the simulation assumptions for LTE-A co-existence study were extensively discussed and agreed [1]. This contribution summarizes LTE-A co-existence simulation results which are presented in RAN4 Ad-hoc meeting #2010-02.
Furthermore, way forward is also proposed in order to finalize LTE-A co-existence studies in RAN4 #55.

2
Simulation result summary
The following spreadsheet shows LTE-A co-existence simulation results summary, which is derived from [2-15].
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A brief summary is provided below:
1. Uplink co-existence simulation results summary
· LTE-A vs. LTE (Scenario 1), LTE-A vs. LTE-A (Scenario 2)
· Some variance is observed for both the average cell throughput and the 5%-ile throughput loss, although we could see alignments to some extent. It means that interested parties are encouraged to try to achieve better alignments before the next meeting. 
· LTE-A vs. UTRA for FDD (Scenario 3)

· Good alignment is observed except for one result.
2. Downlink co-existence simulation results summary
· LTE-A vs. LTE (Scenario 1), LTE-A vs. LTE-A (Scenario 2)
· Good alignment is observed for both the average cell throughput loss and 5%-ile throughput loss.
· LTE-A vs. UTRA for FDD (Scenario 3)

· Good alignment is observed except for one result.
3
Way forward

We propose the following actions as a way forward in order to finalize LTE-A co-existence studies in RAN4 #55:
· Action 1:

· Clarify the simulation assumptions if there is some ambiguity during RAN4 Ad-hoc 2010-02.
· Note 1: E.g. DL ACIR model should be clarified [16]. 

· Note 2: CMCC proposal [17] should be added to the simulation assumptions.

· Agreements during RAN4 Ad-hoc 2010-02

· For DL ACIR, all resource blocks are allocated to one UE.

· Action 2:

· Compare simulation results and check whether alignment is observed or not during RAN4 Ad-hoc 2010-02.
· Note 1: If misalignment is observed, interested parties are encouraged to discuss off line to achieve better alignments

· Note 2: The simulation results will be captured in TR 36.942 in RAN4 #55. It means that simulation results in this document could be updated in the next RAN4 meeting.
· Action 3:

· Discuss and agree on the structure of text proposal for 36.942 during RAN4 Ad-hoc 2010-02
· Note 1: Huawei provides one proposal (R4-101425) [18] and DOCOMO provides another (R4-101342) [19]
· Note 2: We could elaborate the details of the TP until the next meeting via e-mail discussions if we could agree on the baseline during RAN4 Ad-hoc 2010-02.
· Agreements during RAN4 Ad-hoc 2010-02

· R4-101342 should be a baseline for the text proposal.

· The details of the TP would be discussed via e-mail until RAN4 #55. DOCOMO will provide a base line document after RAN4 Ad-hoc 2010-02.
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LTE-A to LTE (UL)

		PC set 1

				Cell throughput loss

				Offset value 
X [dB]		average		Qualcomm
(R4-101307)		LGE
(R4-101144)		NTT DOCOMO
(R4-101341)		NOKIA
(R4-101389)		Huawei
(R4-101353)		Alcatel-Lucent
(R4-101114)		CATT
(R4-101173)		CMCC
(R4-101278)

				-20		30.3										30.34

				-15		23.2				34.7		25.6				15.44		21.8				18.7

				-10		12.8		13.155		18.6		13.2		20.41		6.73		10.6		10.29		9

				-5		5.8		5.7062		8.8		6.1		10.33		2.57		4.7		4.65		3.8

				0		2.6		2.5919		3.8		2.6		4.7		0.89		2.3		1.98		1.6

				5		1.0		1.1833		1.5		1.0		1.97		0.29		0.9		0.77		0.5

				10		0.4		0.4986		0.6		0.4		0.78		0.09		0.4		0.3		0.2

				15		0.1				0.2		0.0				0.03		0.1		0.1		0.1

																				0.04

				5%-tile throughput loss

				Offset value 
X [dB]		average		Qualcomm
(R4-101307)		LGE
(R4-101144)		NTT DOCOMO
(R4-101341)		NOKIA		Huawei
(R4-101353)		Alcatel-Lucent
(R4-101114)		CATT
(R4-101173)		CMCC
(R4-101278)

				-20		44.2										44.22

				-15		43.0				90.2		42.4				11.43		36.7				34.2

				-10		15.3		17.22		29.8		17.1				3.58		14.6		11.74		12.9

				-5		6.1		6.42		11		6.5				1.06		7.9		5.17		4.6

				0		2.2		2.24		4		2.9				0.27		2.6		1.99		1.5

				5		0.8		1.09		1.5		1.3				0.07		0.6		0.64		0.5

				10		0.2		0.56		0.3		0.4				0.02		0.1		0.14		0.2

				15		0.0				0		0.0				0.006		0		0.06		0.2

																				0.02

		PC set 2

				Cell throughput loss

				Offset value 
X [dB]		average		Qualcomm
(R4-101307)		LGE
(R4-101144)		NTT DOCOMO
(R4-101341)		NOKIA
(R4-101389)		Huawei
(R4-101353)		Alcatel-Lucent
(R4-101114)		CATT		CMCC
(R4-101278)

				-20		19.8										19.77

				-15		15.4				22.6		17.5				8.71		15.7				12.4

				-10		7.7		7.8		10.9		8.3		10.6		3.3		7.4				5.4

				-5		3.3		3.34		4.7		3.6		4.72		1.13		3.2				2.2

				0		1.3		1.31		1.9		1.4		1.95		0.37		1.3				0.8

				5		0.5		0.61		0.7		0.5		0.76		0.12		0.5				0.4

				10		0.2		0.29		0.3		0.2		0.28		0.037		0.2				0.2

				15		0.1				0.1		0.0				0.012		0.1				0.1

				5%-tile throughput loss

				Offset value 
X [dB]		average		Qualcomm
(R4-101307)		LGE
(R4-101144)		NTT DOCOMO
(R4-101341)		NOKIA		Huawei
(R4-101353)		Alcatel-Lucent
(R4-101114)		CATT		CMCC
(R4-101278)

				-20		26.2										26.2

				-15		29.2				52.8		31.7				7.08		30.8				23.9

				-10		12.5		15.7		20.7		13.0				1.56		14.6				9.5

				-5		4.6		5.5		7.6		5.2				0.49		5.4				3.2

				0		1.4		1.81		2.7		1.8				0.15		1.3				0.9

				5		0.5		0.8		0.8		0.7				0.047		0.3				0.3

				10		0.1		0.13		0.1		0.2				0.014		0				0.1

				15		0.0				0		0				0.003		0				0.1
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LTE-A to LTE-A (UL)
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Loss [%]
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LTE-A to UTRA (UL)
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(R4-101353)
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(R4-101114)
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Offset value [dB]

Loss [%]

LTE-A to LTE (Cell throughput, PC set 2)
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LTE-A to LTE (DL)
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Huawei
(R4-101353)

Alcatel-Lucent
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Offset value [dB]
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LTE-A to LTE-A (DL)

		PC set 1

				Cell throughput loss

				Offset value 
X [dB]		average		Qualcomm
(R4-101307)		LGE
(R4-101145)		NTT DOCOMO
(R4-101341)		NOKIA
(R4-101389)		Huawei
(R4-101354)		Alcatel-Lucent
(R4-101114)		CATT
(R4-101173)		CMCC

				-20		28.5										28.49

				-15		20.5				31.2		19.1				14.17		17.7

				-10		10.7		8.78		16		9.1		16.48		6.04		8.1		10.29

				-5		4.7		3.64		7.2		3.8		7.72		2.26		3.3		4.65

				0		1.8		1.37		2.9		1.5		3.2		0.78		1.2		1.98

				5		0.7		0.52		1.1		0.6		1.23		0.26		0.4		0.77
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				5%-tile throughput loss

				Offset value 
X [dB]		average		Qualcomm
(R4-101307)		LGE
(R4-101145)		NTT DOCOMO
(R4-101341)		NOKIA		Huawei
(R4-101354)		Alcatel-Lucent
(R4-101114)		CATT
(R4-101173)		CMCC

				-20		29.9										29.86

				-15		27.4				54.1		26.4				6.55		22.5

				-10		9.3		7.42		20.8		8.2				1.43		6.3		11.74

				-5		3.1		2.4		6.5		2.4				0.45		1.9		5.17
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				15		0.0				0.1		0				0.005		0		0.06
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		PC set 2

				Cell throughput loss

				Offset value 
X [dB]		average		Qualcomm
(R4-101307)		LGE
(R4-101145)		NTT DOCOMO
(R4-101341)		NOKIA
(R4-101389)		Huawei
(R4-101354)		Alcatel-Lucent
(R4-101114)		CATT		CMCC

				-20		18.2										18.18
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				5%-tile throughput loss

				Offset value 
X [dB]		average		Qualcomm
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(R4-101145)		NTT DOCOMO
(R4-101341)		NOKIA		Huawei
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LTE-A to UTRA (DL)
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		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		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



average

Qualcomm
(R4-101307)

LGE
(R4-101145)

NTT DOCOMO
(R4-101341)

NOKIA

Huawei
(R4-101354)

Alcatel-Lucent
(R4-101114)

CATT
(R4-101173)

CMCC

Offset value [dB]

Loss [%]

LTE-A to LTE-A (5%-ile throughput, PC set 1)

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

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

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

		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		0		0		0

		0		0		0		0		0		0		0		0		0



average

Qualcomm
(R4-101307)

LGE
(R4-101145)

NTT DOCOMO
(R4-101341)

NOKIA
(R4-101389)

Huawei
(R4-101354)

Alcatel-Lucent
(R4-101114)

CATT

CMCC

Offset value [dB]

Loss [%]

LTE-A to LTE-A (Cell throughput, PC set 2)

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

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

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

		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		0		0		0

		0		0		0		0		0		0		0		0		0



average

Qualcomm
(R4-101307)

LGE
(R4-101145)

NTT DOCOMO
(R4-101341)

NOKIA

Huawei
(R4-101353)

Alcatel-Lucent
(R4-101114)

CATT

CMCC

Offset value [dB]

Loss [%]

LTE-A to LTE-A (5%-ile throughput, PC set 2)

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

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

0

0

0

0

0

0



		PC set 1

				throughput loss

				Offset value 
X [dB]		average		Qualcomm
(R4-101307)		LGE		NTT DOCOMO
(R4-101341)		NOKIA
(R4-101389)		Huawei
(R4-101355)		Alcatel-Lucent
(R4-101114)		CATT		CMCC

				-20		82.9										82.92

				-15		94.3						100.0				82.75		100

				-10		88.7		100				100.0		100		43.66		100

				-5		82.2		100				100.0		100		10.82		100

				0		53.4		69.6				70.0		50		5.45		72.1

				5		16.7		19.7				21.4		15.15		2.27		25.2

				10		5.5		6.2				6.4		6.06		2.11		6.5

				15		2.2		2.2				2.8571428571		1.52		2.11		2.4

		PC set 2

				throughput loss

				Offset value 
X [dB]		average		Qualcomm
(R4-101307)		LGE		NTT DOCOMO
(R4-101341)		NOKIA
(R4-101389)		Huawei
(R4-101355)		Alcatel-Lucent
(R4-101114)		CATT		CMCC

				-20		30.6										30.57

				-15		69.3						100.0				7.97		100

				-10		34.9		46.04				46.4		33.33		3.95		44.9

				-5		11.6		14.05				14.3		10.61		2.27		16.6

				0		4.3		4.58				5.0		4.55		2.11		5.2

				5		1.8		1.66				2.1		1.52		2.1		1.7

				10		1.0		0.68				1.4		1.52		0.64		0.5

				15		0.8						0.7142857143		1.52		0.64		0.2





		-20		-20		-20		-20		-20		-20		-20		-20		-20

		-15		-15		-15		-15		-15		-15		-15		-15		-15

		-10		-10		-10		-10		-10		-10		-10		-10		-10

		-5		-5		-5		-5		-5		-5		-5		-5		-5

		0		0		0		0		0		0		0		0		0

		5		5		5		5		5		5		5		5		5

		10		10		10		10		10		10		10		10		10

		15		15		15		15		15		15		15		15		15



average

Qualcomm
(R4-101307)

LGE

NTT DOCOMO
(R4-101341)

NOKIA
(R4-101389)

Huawei
(R4-101355)

Alcatel-Lucent
(R4-101114)

CATT

CMCC

Offset value [dB]

Loss [%]

LTE-A to LTE-A (Cell throughput, PC set 1)

82.92

82.92

94.25

100

82.75

100

88.732

100

100

100

43.66

100

82.164

100

100

100

10.82

100

53.43

69.6

70

50

5.45

72.1

16.7497142857

19.7

21.4285714286

15.15

2.27

25.2

5.4597142857

6.2

6.4285714286

6.06

2.11

6.5

2.2174285714

2.2

2.8571428571

1.52

2.11

2.4



		-20		-20		-20		-20		-20		-20		-20		-20		-20

		-15		-15		-15		-15		-15		-15		-15		-15		-15

		-10		-10		-10		-10		-10		-10		-10		-10		-10

		-5		-5		-5		-5		-5		-5		-5		-5		-5

		0		0		0		0		0		0		0		0		0

		5		5		5		5		5		5		5		5		5

		10		10		10		10		10		10		10		10		10

		15		15		15		15		15		15		15		15		15



average

Qualcomm
(R4-101307)

LGE

NTT DOCOMO
(R4-101341)

NOKIA
(R4-101389)

Huawei
(R4-101355)

Alcatel-Lucent
(R4-101114)

CATT

CMCC

Offset value [dB]

Loss [%]

LTE-A to LTE-A (Cell throughput, PC set 2)

30.57

30.57

69.3233333333

100

7.97

100

34.9297142857

46.04

46.4285714286

33.33

3.95

44.9

11.5631428571

14.05

14.2857142857

10.61

2.27

16.6

4.288

4.58

5

4.55

2.11

5.2

1.8245714286

1.66

2.1428571429

1.52

2.1

1.7

0.9537142857

0.68

1.4285714286

1.52

0.64

0.5

0.7685714286

0.7142857143

1.52

0.64

0.2



		DL

				Cell throughput loss

		offset for LGE		ACIR offset X [dB]		average		Qualcomm (R4-101446)		LGE
(R4-101144)		NTT DOCOMO
(R4-101350)		NOKIA		Huawei
(R4-101353)		Alcatel-Lucent
(R4-101114)		CATT
(R4-101173)		CMCC
(R4-101278)

		-24		-25		17.8				15.3		20.2										17.3

		-19		-20		9.8				8.1		11.2				9.99				11.17		9.2

		-14		-15		4.8				3.8		5.8				4.94		5.8		5.79		4.4

		-9		-10		2.3		2.8		1.6		2.8				2.18		2.7		2.82		2.1

		-4		-5		1.0		1.3		0.6		1.2				0.85		1.1		1.22		0.8

		1		0		0.4		0.68		0.2		0.5				0.29		0.4		0.53		0.4

		6		5		0.2		0.29		0.1		0.2				0.1		0.2		0.19		0.1

		11		10		0.1		0.09				0.1				0.032		0.1		0.09

		16		15		0.0						0.0				0.01		0

		21		20		0.0

		26		25		0.0

				5%-tile throughput loss

		offset for LGE		ACIR offset X [dB]		average		Qualcomm (R4-101446)		LGE
(R4-101144)		NTT DOCOMO
(R4-101350)		NOKIA		Huawei
(R4-101353)		Alcatel-Lucent
(R4-101114)		CATT
(R4-101173)		CMCC
(R4-101278)

		-24		-25		85.4				70.8		100.0										78.3

		-19		-20		61.5				37.3		47.1				100				52.29		40.4

		-14		-15		28.7				16.2		23.4				46.54		18.2		24.17		18.7

		-9		-10		9.9		11.1		6.2		10.6				11.65		7.7		10.7		8.2

		-4		-5		3.7		4.9		2.1		5.0				2.81		1.4		5.33		3.2

		1		0		1.1		1.9		0.6		1.2				0.78		0.8		2.23		1.3

		6		5		0.4		0.63		0.2		0.6				0.27		0.7		0.84		0.4

		11		10		0.2		0.27				0.2				0.087		0.6		0.38

		16		15		0.0						0				0.029		0.2

		21		20		0.0

		26		25		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		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		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		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		0		0



average

Qualcomm (R4-101446)

LGE
(R4-101144)

NTT DOCOMO
(R4-101350)

NOKIA

Huawei
(R4-101353)

CATT
(R4-101173)

Alcatel-Lucent
(R4-101114)

CMCC
(R4-101278)

Offset value X [dB]

Loss [%]

LTE-A to LTE (Cell throughput)

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

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

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

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



		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

		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

		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

		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0



average

Qualcomm (R4-101446)

LGE
(R4-101144)

NTT DOCOMO
(R4-101350)

NOKIA

Huawei
(R4-101353)

CATT
(R4-101173)

Alcatel-Lucent
(R4-101114)

CMCC
(R4-101278)

Offset value X [dB]

Loss [%]

LTE-A to LTE (5%-ile throughput)

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

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

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

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



		DL

				Cell throughput loss

		offset for LGE		ACIR offset X [dB]		average		Qualcomm (R4-101446)		LGE
(R4-101145)		NTT DOCOMO
(R4-101350)		NOKIA		Huawei
(R4-101354)		Alcatel-Lucent
(R4-101114)		CATT		CMCC
(R4-101279)

		-25		-25		0.0

		-20		-20		18.2						21.9				14.61

		-15		-15		10.2				10.5		12.4				7.66		12.8				11.9

		-10		-10		5.4		6.4		5.2		6.5				3.62		6.6				6.1

		-5		-5		2.5		3.2		2.3		3.2				1.51		3.2				2.7

		0		0		1.1		1.47		0.9		1.4				0.55		1.4				1.1

		5		5		0.4		0.48		0.3		0.6				0.18		1.3				0.4

		10		10		0.1		0.16		0.1		0.2				0.05		0.2				0.2

		15		15		0.0				0		0.1				0.006		0.1				0

		20		20		0.0						0.0

		25		25		0.0

				5%-tile throughput loss

		offset for LGE		ACIR offset X [dB]		average		Qualcomm (R4-101446)		LGE
(R4-101145)		NTT DOCOMO
(R4-101350)		NOKIA		Huawei
(R4-101354)		Alcatel-Lucent
(R4-101114)		CATT		CMCC
(R4-101279)

		-25		-25		100.0						100.0				100.0

		-20		-20		100.0						100.0				100

		-15		-15		62.2				49.2		54.4				83.17		48.7				52.6

		-10		-10		26.5		27.9		23		28.8				26.3		21.2				25.7

		-5		-5		11.2		12.9		9.2		14.1				8.71		8.9				11.4

		0		0		4.4		5.8		3.2		6.0				2.4		2.3				4.3

		5		5		1.7		2.2		0.9		2.4024024024				1.11		1.7				1.4

		10		10		0.5		0.68		0.4		0.7507507508				0.32		0.8				0.4

		15		15		0.1				0.1		0.1501501502				0.19		0.6				0.1

		20		20		0.2						0.1501501502

		25		25		0.0



DOCOMO:
Average are calculated between data of same lines .
 (eq: average between data at offset X=-24 of LGE/CMCC and that at X=-25 dB of other company)

DOCOMO:
Average are calculated between data of same lines .
 (eq: average between data at offset X=-24 of LGE/CMCC and that at X=-25 dB of other company)



		-25		-25		-25		-25		-25		-25		-25		-25		-25		-25		-25		-25

		-20		-20		-20		-20		-20		-20		-20		-20		-20		-20		-20		-20

		-15		-15		-15		-15		-15		-15		-15		-15		-15		-15		-15		-15

		-10		-10		-10		-10		-10		-10		-10		-10		-10		-10		-10		-10

		-5		-5		-5		-5		-5		-5		-5		-5		-5		-5		-5		-5

		0		0		0		0		0		0		0		0		0		0		0		0

		5		5		5		5		5		5		5		5		5		5		5		5

		10		10		10		10		10		10		10		10		10		10		10		10

		15		15		15		15		15		15		15		15		15		15		15		15

		20		20		20		20		20		20		20		20		20		20		20		20

		25		25		25		25		25		25		25		25		25		25		25		25



average

Qualcomm

LGE
(R4-101145)

NTT DOCOMO
(R4-101350)

NOKIA

Huawei
(R4-101354)

Alcatel-Lucent
(R4-101114)

CMCC
(R4-101279)

Offset value X [dB]

Loss [%]

LTE-A to LTE-A (Cell throughput)

0

18.2387027673

21.8674055347

14.61

10.1875806157

10.5

12.402741847

7.66

12.8

11.9

5.1136503084

5.2

6.5209509251

3.62

6.6
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