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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]. The contribution summarized LTE-A co-existence simulation results which were presented in RAN4 Ad-hoc meeting #2010-02 and RAN4 #55. This contribution is an update document of [2].
2
Simulation result summary
The following spreadsheet shows LTE-A co-existence simulation results summary, which is derived from [2-17]. 
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A brief summary is provided below:
1. Uplink co-existence simulation results summary
· LTE-A vs. LTE (Scenario 1) and LTE-A vs. LTE-A (Scenario 2)
· Good alignment is observed for both the average cell throughput loss and 5%-ile throughput loss, although some variances are also observed.
· LTE-A vs. UTRA for FDD (Scenario 3)

· Good alignment is observed. 
2. Downlink co-existence simulation results summary
· LTE-A vs. LTE (Scenario 1) and 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.
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scenario

		

				Scenario #		Aggressor
system		Victim
system		Simulation
frequency		Environment		ISD		Cell Range		Priority

				1		DL: 40 MHz,
UL: 40 MHz
LTE-A		10 MHz LTE		2000 MHz		Urban Area		750 m		500 m		High

				2		DL: 40 MHz,
UL: 40 MHz
LTE-A		DL: 40 MHz,
UL: 40 MHz
LTE-A		2000 MHz		Urban Area		750 m		500 m		High

				3		DL: 40 MHz,
UL: 40 MHz
LTE-A		5 MHz UTRA
FDD		2000 MHz		Urban Area		750 m		500 m		High

				4		DL: 40 MHz,
UL: 40 MHz
LTE-A		1.6 MHz UTRA
TDD		2000 MHz		Urban Area		750 m		500 m		High





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
(R4-10xxxx)		Alcatel-Lucent
(R4-101114)		CATT
(R4-101173)		CMCC
(R4-101278)

				-20		35.9										35.90

				-15		24.5				34.7		25.6				21.73		21.8				18.7

				-10		13.4		13.155		18.6		13.2		20.41		11.53		10.6		10.29		9

				-5		6.2		5.7062		8.8		6.1		10.33		5.29		4.7		4.65		3.8

				0		2.7		2.5919		3.8		2.6		4.7		2.11		2.3		1.98		1.6

				5		1.1		1.1833		1.5		1.0		1.97		0.75		0.9		0.77		0.5

				10		0.4		0.4986		0.6		0.4		0.78		0.25		0.4		0.3		0.2

				15		0.1				0.2		0.0				0.08		0.1		0.1		0.1

				-20																0.04

				5%-tile throughput loss

				Offset value 
X [dB]		average		Qualcomm
(R4-101307)		LGE
(R4-101144)		NTT DOCOMO
(R4-101341)		Huawei
(R4-10xxxx)		Alcatel-Lucent
(R4-101114)		CATT
(R4-101173)		CMCC
(R4-101278)

				-20		51.5								51.49

				-15		45.9				90.2		42.4		25.83		36.7				34.2

				-10		15.9		17.22		29.8		17.1		8.25		14.6		11.74		12.9

				-5		6.3		6.42		11		6.5		2.32		7.9		5.17		4.6

				0		2.3		2.24		4		2.9		0.57		2.6		1.99		1.5

				5		0.8		1.09		1.5		1.3		0.19		0.6		0.64		0.5

				10		0.2		0.56		0.3		0.4		0.06		0.1		0.14		0.2

				15		0.0				0		0.0		0.02		0		0.06		0.2

				20														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
(R4-10xxxx)		Alcatel-Lucent
(R4-101114)		CMCC
(R4-101278)

				-20		28.4										28.35

				-15		16.7				22.6		17.5				15.35		15.7		12.4

				-10		8.2		7.8		10.9		8.3		10.6		7.16		7.4		5.4

				-5		3.5		3.34		4.7		3.6		4.72		2.90		3.2		2.2

				0		1.4		1.31		1.9		1.4		1.95		1.05		1.3		0.8

				5		0.5		0.61		0.7		0.5		0.76		0.35		0.5		0.4

				10		0.2		0.29		0.3		0.2		0.28		0.11		0.2		0.2

				15		0.1				0.1		0.0				0.04		0.1		0.1

				5%-tile throughput loss

				Offset value 
X [dB]		average		Qualcomm
(R4-101307)		LGE
(R4-101144)		NTT DOCOMO
(R4-101341)		Huawei
(R4-10xxxx)		Alcatel-Lucent
(R4-101114)		CMCC
(R4-101278)

				-20		41.1								41.14

				-15		31.4				52.8		31.7		17.91		30.8		23.9

				-10		13.3		15.7		20.7		13.0		6.41		14.6		9.5

				-5		4.8		5.5		7.6		5.2		1.68		5.4		3.2

				0		1.5		1.81		2.7		1.8		0.51		1.3		0.9

				5		0.5		0.8		0.8		0.7		0.17		0.3		0.3

				10		0.1		0.13		0.1		0.2		0.05		0		0.1

				15		0.0				0		0		0.02		0		0.1





LTE-A to LTE (UL)

		



average

Qualcomm
(R4-101307)

LGE
(R4-101144)

NTT DOCOMO
(R4-101341)

NOKIA
(R4-101389)

Huawei
(R4-10xxxx)

Alcatel-Lucent
(R4-101114)

CATT
(R4-101173)

CMCC
(R4-101278)

Offset value X [dB]

Loss [%]



LTE-A to LTE-A (UL)

		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0

		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
(R4-101144)

NTT DOCOMO
(R4-101341)

Huawei
(R4-101739)

Alcatel-Lucent
(R4-101114)
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(R4-101173)

CMCC
(R4-101278)
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LTE-A to UTRA (UL)

		



average

Qualcomm
(R4-101307)

LGE
(R4-101144)

NTT DOCOMO
(R4-101341)

NOKIA
(R4-101389)

Huawei
(R4-10xxxx)

Alcatel-Lucent
(R4-101114)

CMCC
(R4-101278)

Offset value X [dB]

Loss [%]



LTE-A to LTE (DL)

		0		0		0		0		0		0		0

		0		0		0		0		0		0		0

		0		0		0		0		0		0		0

		0		0		0		0		0		0		0

		0		0		0		0		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
(R4-101144)

NTT DOCOMO
(R4-101341)

Huawei
(R4-101739)

Alcatel-Lucent
(R4-101114)

CMCC
(R4-101278)

Offset value X [dB]

Loss [%]
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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
(R4-10xxxx)		Alcatel-Lucent
(R4-101114)		CATT
(R4-101173)

				-20		34.5										34.53

				-15		22.1				31.2		19.1				20.60		17.7

				-10		11.3		8.78		16		9.1		16.48		10.72		8.1		10.29

				-5		5.0		3.64		7.2		3.8		7.72		4.78		3.3		4.65

				0		2.0		1.37		2.9		1.5		3.2		1.85		1.2		1.98

				5		0.7		0.52		1.1		0.6		1.23		0.64		0.4		0.77

				10		0.3		0.19		0.4		0.2		0.45		0.21		0.1		0.3

				15		0.1				0.1		0.0				0.07		0		0.1

				20																0.04

				5%-tile throughput loss

				Offset value 
X [dB]		average		Qualcomm
(R4-101307)		LGE
(R4-101145)		NTT DOCOMO
(R4-101341)		Huawei
(R4-10xxxx)		Alcatel-Lucent
(R4-101114)		CATT
(R4-101173)

				-20		45.4								45.39

				-15		31.1				54.1		26.4		21.29		22.5

				-10		10.1		7.42		20.8		8.2		6.42		6.3		11.74

				-5		3.4		2.4		6.5		2.4		1.75		1.9		5.17

				0		1.1		0.81		1.9		1.0		0.46		0.6		1.99

				5		0.4		0.29		0.6		0.3		0.14		0.1		0.64

				10		0.1		0.12		0.2		0.0		0.05		0		0.14

				15		0.0				0.1		0		0.01		0		0.06

				20		0.0												0.02

		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
(R4-10xxxx)		Alcatel-Lucent
(R4-101114)

				-20		27.0										26.97

				-15		14.1				18.4		12.3				14.34		11.3

				-10		6.6		7.8		8.2		5.3		7.43		6.54		4.6

				-5		2.7		3.34		3.3		2.1		2.95		2.58		1.7

				0		1.0		1.31		1.2		0.8		1.1		0.91		0.6

				5		0.4		0.61		0.4		0.3		0.4		0.30		0.2

				10		0.1		0.29		0.1		0.1		0.14		0.10		0.1

				15		0.0				0		0				0.03		0

				5%-tile throughput loss

				Offset value 
X [dB]		average		Qualcomm
(R4-101307)		LGE
(R4-101145)		NTT DOCOMO
(R4-101341)		Huawei
(R4-10xxxx)		Alcatel-Lucent
(R4-101114)

				-20		38.9								38.89

				-15		20.5				33.3		19.3		16.04		13.5

				-10		7.5		6.69		12.5		8.0		5.79		4.4

				-5		2.4		1.93		4.2		2.8		1.40		1.6

				0		0.9		0.803		1.4		1.3		0.38		0.6

				5		0.2		0.183		0.4		0.2		0.12		0.2

				10		0.0		0.01		0.1		0.0		0.04		0.1

				15		0.0				0		0		0.01		0





LTE-A to LTE-A (DL)

		



average

Qualcomm
(R4-101307)

LGE
(R4-101145)

NTT DOCOMO
(R4-101341)

NOKIA
(R4-101389)

Huawei
(R4-10xxxx)

Alcatel-Lucent
(R4-101114)

CATT
(R4-101173)

Offset value X [dB]

Loss [%]



LTE-A to UTRA (DL)

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

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

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

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

		0		0		0		0		0		0		0

		5		5		5		5		5		5		5

		10		10		10		10		10		10		10

		15		15		15		15		15		15		15



average

Qualcomm
(R4-101307)

LGE
(R4-101145)

NTT DOCOMO
(R4-101341)

Huawei
(R4-101739)

Alcatel-Lucent
(R4-101114)

CATT
(R4-101173)

Offset value X [dB]

Loss [%]

45.3854704968

45.3854704968

31.0723519358

54.1

26.3986013986

21.2908063447

22.5

10.1486970494

7.42

20.8

8.2167832168

6.4153990796

6.3

11.74

3.3612613082

2.4

6.5

2.4475524476

1.7500154017

1.9

5.17

1.1352372217

0.81

1.9

1.048951049

0.462472281

0.6

1.99

0.3534471858

0.29

0.6

0.3496503497

0.1410327652

0.1

0.64

0.084265875

0.12

0.2

0

0.0455952497

0

0.14

0.0348715688

0.1

0

0.0143578441

0

0.06



		



average

Qualcomm
(R4-101307)

LGE
(R4-101145)

NTT DOCOMO
(R4-101341)

NOKIA
(R4-101389)

Huawei
(R4-10xxxx)

Alcatel-Lucent
(R4-101114)

Offset value X [dB]

Loss [%]



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

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

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

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

		0		0		0		0		0		0

		5		5		5		5		5		5

		10		10		10		10		10		10

		15		15		15		15		15		15



average

Qualcomm
(R4-101307)

LGE
(R4-101145)

NTT DOCOMO
(R4-101341)

Huawei
(R4-101739)

Alcatel-Lucent
(R4-101114)

Offset value X [dB]

Loss [%]

38.8918278287

38.8918278287

20.5263652279

33.3

19.2640692641

16.0413916476

13.5

7.4785098031

6.69

12.5

8.0086580087

5.7938910066

4.4

2.3887319598

1.93

4.2

2.8138528139

1.3998069851

1.6

0.8972943401

0.803

1.4

1.2987012987

0.3847704019

0.6

0.2243786634

0.183

0.4

0.2164502165

0.1224431005

0.2

0.0497376143

0.01

0.1

0

0.0386880716

0.1

0.0034315747

0

0

0.0137262988

0



		PC set 1

				throughput loss

				Offset value 
X [dB]		average		Qualcomm
(R4-101307)		NTT DOCOMO
(R4-101341)		NOKIA
(R4-101389)		Huawei
(R4-10xxxx)		Alcatel-Lucent
(R4-101114)

				-20		100.0								100

				-15		100.0				100.0				100		100

				-10		96.7		100		100.0		100		83.42		100

				-5		93.9		100		100.0		100		69.59		100

				0		60.7		69.6		70.0		50		41.69		72.1

				5		18.5		19.7		21.4		15.15		10.79		25.2

				10		6.0		6.2		6.4		6.06		4.78		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)		NTT DOCOMO
(R4-101341)		NOKIA
(R4-101389)		Huawei
(R4-10xxxx)		Alcatel-Lucent
(R4-101114)

				-20		100.0								100

				-15		83.6				100.0				50.87		100

				-10		36.5		46.04		46.4		33.33		11.89		44.9

				-5		13.1		14.05		14.3		10.61		10.19		16.6

				0		4.3		4.58		5.0		4.55		2.11		5.2

				5		1.8		1.66		2.1		1.52		2.11		1.7

				10		1.0		0.68		1.4		1.52		0.87		0.5

				15		0.8				0.7142857143		1.52		0.87		0.2





		



average

Qualcomm
(R4-101307)

NTT DOCOMO
(R4-101341)

NOKIA
(R4-101389)

Huawei
(R4-10xxxx)

Alcatel-Lucent
(R4-101114)

Offset value X [dB]

Loss [%]



		



average

Qualcomm
(R4-101307)

NTT DOCOMO
(R4-101341)

NOKIA
(R4-101389)

Huawei
(R4-10xxxx)

Alcatel-Lucent
(R4-101114)

Offset value X [dB]

Loss [%]



		DL

				Cell throughput loss

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

		-24		-25		17.6				15.3		20.2								17.3

		-19		-20		9.9				8.1		11.2		9.99				11.17		9.2

		-14		-15		5.1				3.8		5.8		4.94		5.8		5.79		4.4

		-9		-10		2.4		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)		Huawei
(R4-101353)		Alcatel-Lucent
(R4-101114)		CATT
(R4-101173)		CMCC
(R4-101278)

		-24		-25		83.0				70.8		100.0								78.3

		-19		-20		55.4				37.3		47.1		100				52.29		40.4

		-14		-15		24.5				16.2		23.4		46.54		18.2		24.17		18.7

		-9		-10		9.4		11.1		6.2		10.6		11.65		7.7		10.7		8.2

		-4		-5		3.5		4.9		2.1		5.0		2.81		1.4		5.33		3.2

		1		0		1.3		1.9		0.6		1.2		0.78		0.8		2.23		1.3

		6		5		0.5		0.63		0.2		0.6		0.27		0.7		0.84		0.4

		11		10		0.3		0.27				0.2		0.087		0.6		0.38

		16		15		0.1						0		0.029		0.2

		21		20		0.0

		26		25		0.0





		



average

Qualcomm
(R4-101446)

LGE
(R4-101144)

NTT DOCOMO
(R4-101350)

Huawei
(R4-101353)

Alcatel-Lucent
(R4-101114)

CATT
(R4-101173)

CMCC
(R4-101278)

Offset value X [dB]

Loss [%]



		



average

Qualcomm
(R4-101446)

LGE
(R4-101144)

NTT DOCOMO
(R4-101350)

Huawei
(R4-101353)

Alcatel-Lucent
(R4-101114)

CATT
(R4-101173)

CMCC
(R4-101278)

Offset value X [dB]

Loss [%]



		DL

				Cell throughput loss

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

		-25		-25

		-20		-20		18.2						21.9		14.61

		-15		-15		11.1				10.5		12.4		7.66		12.8		11.9

		-10		-10		5.7		6.4		5.2		6.5		3.62		6.6		6.1

		-5		-5		2.7		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		0.5		0.48		0.3		0.6		0.18		1.3		0.4

		10		10		0.2		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

				5%-tile throughput loss

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

		-25		-25		100.0						100.0		100.0

		-20		-20		100.0						100.0		100

		-15		-15		57.6				49.2		54.4		83.17		48.7		52.6

		-10		-10		25.5		27.9		23		28.8		26.3		21.2		25.7

		-5		-5		10.9		12.9		9.2		14.1		8.71		8.9		11.4

		0		0		4.0		5.8		3.2		6.0		2.4		2.3		4.3

		5		5		1.6		2.2		0.9		2.4024024024		1.11		1.7		1.4

		10		10		0.6		0.68		0.4		0.7507507508		0.32		0.8		0.4

		15		15		0.2				0.1		0.1501501502		0.19		0.6		0.1

		20		20		0.2						0.1501501502

		25		25



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)



		



average

Qualcomm
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LGE
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Huawei
(R4-101354)

Alcatel-Lucent
(R4-101114)

CMCC
(R4-101279)
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average

Qualcomm
(R4-101446)

LGE
(R4-101145)

NTT DOCOMO
(R4-101350)

Huawei
(R4-101354)

Alcatel-Lucent
(R4-101114)

CMCC
(R4-101279)

Offset value X [dB]

Loss [%]



		DL

				throughput loss

				Offset value
X dB		average		NTT DOCOMO
(R4-101350)		Huawei
(R4-101355)		Alcatel-Lucent
(R4-101114)		Qualcomm		LGE		NOKIA		CATT		CMCC

				-20		23.6		35.7		11.59

				-15		15.9		19.1		6.31		22.3

				-10		8.1		10.2		3.03		11.1

				-5		3.6		5.1		1.23		4.5

				0		1.5		1.9		0.38		2.1

				5		0.5		0.6		0.09		0.7

				10		0.2		0.6		0.006		0

				15		0.0		0		0.004		0





		



average

NTT DOCOMO
(R4-101350)

Huawei
(R4-101355)

Alcatel-Lucent
(R4-101114)

Offset value X [dB]

Loss [%]




