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Introduction
In this meeting, we proposed some clarifications on existing NR-NTN co-ex assumptions, and then proposed our ACIR results and ACLR suggestions for co-ex scenario 3 and scenario 4.
ACIR model considerations in UL cases
In the output doc of 100-e meeting, it is agreed to use 30+X and 43+X for ACIR analysis in NR-NTN co-ex study. However, we find it only considered the case when aggressor and victim bandwidth are the same, but did not describe asymmetrical bandwidth cases. Hence, we would like to discuss the asymmetrical cases first in this section.
2.1 [bookmark: _GoBack]Aggressor and victim bandwidths are asymmetrical
Consider the scenario of co-ex between NTN UL and TN UL, the interference experienced by UE1 will caused by a mixture of ACIR 30 + X - FACIR and ACIR 43 + X - FACIR. For victim UE2 and UE3, the interference is caused by ACIR 43 + X – FACIR. The effective interference onto UE1 is dependent upon the aggressor and victim bandwidths. 
Then for victim UE1 in this case, we need to use ACIR = 39.94 + X – FACIR instead of 30 + X – FACIR, where FACIR = 10 × LOG10(BWvictim/BWAggressor)


Proposal 1: to clarify the UL ACIR model when NTN UE and NR UE are transmitting in asymmetrical bandwidth. For victim UE1 in this scenario 4, NTN UL interfering TN UL, we need to use ACIR = 39.94 + X – FACIR instead of 30 + X – FACIR, where FACIR = 10 × LOG10(BWvictim/BWAggressor). And for scenario 2, use similar principle to derive ACIR for victim UE1.

Co-ex study initial results
3.1 Scenario 3: NTN DL interfering TN DL
For LEO 600
	Scenarios
	NTN
	LEO 600 DL

	
	TN
	Urban DL

	
	BS Type
	AAS
	non AAS

	Required ACIR [dB]
	5
	10
	15
	20
	25
	30
	5
	10
	15
	20
	25
	30

	Throughput Loss
	Average
	1.55
	0.54
	1.18
	0.06
	0.02
	0.01
	0.14
	0.05
	0.01
	0.00
	0.00
	0.00

	
	5%-tile
	0.80
	0.25
	0.08
	0.03
	0.01
	0.00
	0.52
	0.17
	0.05
	0.02
	0.01
	0.00

	SINR
Loss
	Average
	15.15
	6.41
	2.36
	0.80
	0.26
	0.08
	0.16
	0.05
	0.02
	0.01
	0.00
	0.00

	
	5%-tile
	1.88
	0.59
	0.19
	0.06
	0.02
	0.00
	0.57
	0.18
	0.06
	0.02
	0.01
	0.00



	Scenarios
	NTN
	LEO 600 DL

	
	TN
	Rural DL

	
	BS Type
	AAS
	non AAS

	Required ACIR [dB]
	5
	10
	15
	20
	25
	30
	5
	10
	15
	20
	25
	30

	Throughput Loss
	Average
	34.10
	20.05
	9.52
	3.72
	1.28
	0.42
	22.74
	10.38
	3.94
	1.34
	0.44
	0.14

	
	5%-tile
	73.68
	47.57
	22.90
	8.77
	2.96
	0.96
	100
	100
	15.00
	5.24
	1.71
	0.55

	SINR
Loss
	Average
	59.18
	39.03
	20.51
	8.56
	3.04
	1.00
	21.11
	9.92
	3.87
	1.34
	0.44
	0.14

	
	5%-tile
	85.02
	63.90
	35.84
	15.03
	5.28
	1.74
	66.82
	38.03
	15.92
	5.60
	1.84
	0.59



For LEO 1200
	Scenarios
	NTN
	LEO 1200 DL

	
	TN
	Urban DL

	
	BS Type
	AAS
	non AAS

	Required ACIR [dB]
	5
	10
	15
	20
	25
	30
	5
	10
	15
	20
	25
	30

	Throughput Loss
	Average
	1.62
	0.56
	0.18
	0.06
	0.02
	0.01
	0.15
	0.05
	0.02
	0.00
	0.00
	0.00

	
	5%-tile
	0.84
	0.26
	0.08
	0.03
	0.01
	0.00
	0.55
	0.17
	0.05
	0.02
	0.01
	0.00

	SINR
Loss
	Average
	15.57
	6.61
	2.44
	0.82
	0.027
	0.09
	0.16
	0.05
	0.02
	0.01
	0.00
	0.00

	
	5%-tile
	1.97
	0.61
	0.20
	0.06
	0.02
	0.01
	0.59
	0.19
	0.06
	0.02
	0.01
	0.00



	Scenarios
	NTN
	LEO 1200 DL

	
	TN
	Rural DL

	
	BS Type
	AAS
	non AAS

	Required ACIR [dB]
	5
	10
	15
	20
	25
	30
	5
	10
	15
	20
	25
	30

	Throughput Loss
	Average
	35.52
	21.20
	10.20
	4.01
	1.34
	0.45
	24.11
	11.15
	4.26
	1.45
	0.47
	0.15

	
	5%-tile
	75.13
	49.47
	24.30
	9.41
	3.21
	1.04
	100
	100
	16.14
	5.71
	1.87
	0.60

	SINR
Loss
	Average
	61.37
	41.34
	22.18
	9.37
	3.36
	1.11
	22.35
	10.63
	4.18
	1.45
	0.47
	0.15

	
	5%-tile
	85.99
	65.68
	37.67
	16.06
	5.71
	1.88
	68.61
	40.09
	17.10
	6.09
	2.00
	0.64



For GEO
	Scenarios
	NTN
	GEO DL

	
	TN
	Urban DL

	
	BS Type
	AAS
	non AAS

	Required ACIR [dB]
	5
	10
	15
	20
	25
	30
	5
	10
	15
	20
	25
	30

	Throughput Loss
	Average
	0.16
	0.05
	0.02
	0.01
	0.00
	0.00
	0.01
	0.00
	0.00
	0.00
	0.00
	0.00

	
	5%-tile
	0.07
	0.02
	0.01
	0.00
	0.00
	0.00
	0.05
	0.02
	0.01
	0.00
	0.00
	0.00

	SINR
Loss
	Average
	2.15
	0.73
	0.23
	0.07
	0.02
	0.01
	0.01
	0.00
	0.00
	0.00
	0.00
	0.00

	
	5%-tile
	0.18
	0.05
	0.02
	0.00
	0.00
	0.00
	0.05
	0.02
	0.01
	0.00
	0.00
	0.00



	Scenarios
	NTN
	GEO DL

	
	TN
	Rural DL

	
	BS Type
	AAS
	non AAS

	Required ACIR [dB]
	5
	10
	15
	20
	25
	30
	5
	10
	15
	20
	25
	30

	Throughput Loss
	Average
	9.36
	3.62
	1.24
	0.40
	0.13
	0.04
	3.84
	1.30
	0.42
	0.13
	0.04
	0.01

	
	5%-tile
	22.27
	8.49
	2.88
	0.93
	0.30
	0.09
	14.64
	5.11
	1.67
	0.54
	0.17
	0.05

	SINR
Loss
	Average
	20.59
	8.51
	3.01
	0.99
	0.32
	0.10
	3.78
	1.30
	0.42
	0.14
	0.04
	0.01

	
	5%-tile
	34.99
	14.58
	5.13
	1.68
	0.54
	0.17
	15.53
	5.46
	1.79
	0.57
	0.18
	0.06




3.2 Scenario 4: NTN UL interfering TN UL
For LEO 600
	Scenarios
	NTN
	0dBi UE UL

	
	TN
	Urban UL

	
	BS Type
	AAS
	non AAS

	Required ACIR [dB]
	5
	10
	15
	20
	25
	30
	5
	10
	15
	20
	25
	30

	Throughput Loss
	Average
	17.88
	10.71
	6.09
	3.31
	1.73
	0.87
	20.20
	10.72
	5.65
	3.07
	1.62
	0.77

	
	5%-tile
	71.47
	51.39
	31.51
	16.52
	8.11
	4.16
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	SINR
Loss
	Average
	32.17
	20.68
	12.44
	7.09
	3.87
	2.02
	20.29
	10.93
	5.72
	3.03
	1.61
	0.80

	
	5%-tile
	82.11
	65.44
	44.62
	25.42
	13.09
	6.87
	37.21
	23.37
	10.52
	2.33
	0.27
	0.64



	Scenarios
	NTN
	0dBi UE UL

	
	TN
	Rural UL

	
	BS Type
	AAS
	non AAS

	Required ACIR [dB]
	5
	10
	15
	20
	25
	30
	5
	10
	15
	20
	25
	30

	Throughput Loss
	Average
	0.62
	0.24
	0.89
	0.03
	0.01
	0.01
	1.08
	0.41
	0.16
	0.07
	0.03
	0.01

	
	5%-tile
	1.91
	0.69
	0.26
	0.10
	0.04
	0.02
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	SINR
Loss
	Average
	1.37
	0.55
	0.21
	0.08
	0.03
	0.01
	2.32
	0.86
	0.33
	0.13
	0.05
	0.02

	
	5%-tile
	2.18
	0.79
	0.30
	0.12
	0.05
	0.02
	0.66
	0.26
	0.08
	0.02
	0.01
	0.00



For LEO 1200
	Scenarios
	NTN
	0dBi UE UL

	
	TN
	Urban UL

	
	BS Type
	AAS
	non AAS

	Required ACIR [dB]
	5
	10
	15
	20
	25
	30
	5
	10
	15
	20
	25
	30

	Throughput Loss
	Average
	18.05
	10.82
	6.16
	3.35
	1.75
	0.89
	20.43
	10.84
	5.72
	3.10
	1.65
	0.78

	
	5%-tile
	71.83
	51.80
	31.84
	16.72
	8.21
	4.22
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	SINR
Loss
	Average
	32.44
	20.88
	12.57
	7.17
	3.92
	2.05
	20.51
	11.06
	5.78
	3.07
	1.63
	0.81

	
	5%-tile
	82.37
	65.82
	45.01
	25.71
	13.25
	6.96
	37.51
	23.67
	10.72
	2.40
	0.28
	0.07



	Scenarios
	NTN
	0dBi UE UL

	
	TN
	Rural UL

	
	BS Type
	AAS
	non AAS

	Required ACIR [dB]
	5
	10
	15
	20
	25
	30
	5
	10
	15
	20
	25
	30

	Throughput Loss
	Average
	0.63
	0.25
	0.09
	0.03
	0.01
	0.01
	1.12
	0.42
	0.17
	0.07
	0.03
	0.01

	
	5%-tile
	1.95
	0.71
	0.26
	0.11
	0.04
	0.02
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	SINR
Loss
	Average
	1.40
	0.57
	0.21
	0.08
	0.03
	0.01
	2.40
	0.89
	0.34
	0.14
	0.06
	0.02

	
	5%-tile
	2.24
	0.81
	0.30
	0.12
	0.05
	0.02
	0.68
	0.26
	0.08
	0.02
	0.01
	0.00



For GEO
	Scenarios
	NTN
	0dBi UE UL

	
	TN
	Urban UL

	
	BS Type
	AAS
	non AAS

	Required ACIR [dB]
	5
	10
	15
	20
	25
	30
	5
	10
	15
	20
	25
	30

	Throughput Loss
	Average
	18.05
	10.83
	6.16
	3.35
	1.75
	0.89
	20.44
	10.85
	5.72
	3.10
	1.65
	0.78

	
	5%-tile
	71.83
	51.85
	31.83
	16.77
	8.22
	4.22
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	SINR
Loss
	Average
	32.45
	20.88
	12.57
	7.17
	3.92
	2.05
	20.52
	11.06
	5.79
	3.07
	1.63
	0.81

	
	5%-tile
	82.37
	65.88
	45.01
	25.78
	13.26
	6.97
	37.56
	23.74
	10.78
	2.41
	0.28
	0.07



	Scenarios
	NTN
	0dBi UE UL

	
	TN
	Rural UL

	
	BS Type
	AAS
	non AAS

	Required ACIR [dB]
	5
	10
	15
	20
	25
	30
	5
	10
	15
	20
	25
	30

	Throughput Loss
	Average
	0.62
	0.24
	0.09
	0.03
	0.01
	0.01
	1.08
	0.41
	0.16
	0.07
	0.03
	0.01

	
	5%-tile
	1.91
	0.70
	0.26
	0.10
	0.04
	0.02
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	SINR
Loss
	Average
	1.36
	0.55
	0.21
	0.08
	0.03
	0.01
	2.32
	0.86
	0.33
	0.13
	0.05
	0.02

	
	5%-tile
	2.18
	0.80
	0.30
	0.12
	0.05
	0.02
	0.67
	0.26
	0.08
	0.02
	0.01
	0.00





Observation 1: the TN NR system parameters may need improvement, at least for non-AAS case. The current parameter set results in no throughput @5% for non-AAS BS antenna cases. However, the SINR loss shows the NTN UL interference to non-AAS antenna is similar to the impact results of AAS antenna. So, the overall results can be acceptable.
Proposal 2: to adopt the following table as template to summarize co-ex ACIR results in TR 38.863.
	Required ACIR [dB]
	5
	10
	15
	20
	25
	30

	Throughput Loss
	Average
	
	
	
	
	
	

	
	5%-tile
	
	
	
	
	
	



Proposal 3: to include the above results in NR-NTN co-ex simulation results section of TR 38.863.
3.3 ACIR results and ACLR/ACS analysis
Based on the results above, for scenario 3 NTN DL interfering TN DL case, the required ACIR offset is -6.44, and then the required ACIR is 23.56 dB. Given the TN UE’s ACS is 33 dB, then the required ACLR for NTN BS should be 24.08 dB.

For scenario 4 NTN UL interfering TN UL case, the required ACIR offset is -0.98, then the required ACIR is 29.02 dB. Gvien the TN BS’s ACS is 46 dB, then the required ACLR for NTN UE should be 29.11 dB.

Proposal 4: to suggest 24.08 dB as ACLR for NTN BS, and suggest 29.01 dB as ACLR for NTN UE.
Conclusion
In this contribution, we submit one observation and three proposals as follows:

Proposal 1: to clarify the UL ACIR model when NTN UE and NR UE are transmitting in asymmetrical bandwidth. For victim UE1 in this scenario 4, NTN UL interfering TN UL, we need to use ACIR = 39.94 + X – FACIR instead of 30 + X – FACIR, where FACIR = 10 × LOG10(BWvictim/BWAggressor). And for scenario 2, use similar principle to derive ACIR for victim UE1.
Proposal 2: to adopt the following table as template to summarize co-ex ACIR results in TR 38.863.
	Required ACIR [dB]
	5
	10
	15
	20
	25
	30
	…

	Throughput Loss
	Average
	
	
	
	
	
	
	

	
	5%-tile
	
	
	
	
	
	
	


Proposal 3: to include the above results in NR-NTN co-ex simulation results section of TR 38.863.
Proposal 4: to suggest 24.08 dB as ACLR for NTN BS, and suggest 29.01 dB as ACLR for NTN UE.

Observation 1: the TN NR system parameters may need improvement, at least for non-AAS case. The current parameter set results in no throughput @5% for non-AAS BS antenna cases. However, the SINR loss shows the NTN UL interference to non-AAS antenna is similar to the impact results of AAS antenna. So, the overall results can be acceptable.

Reference 
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Scenario 3: NTN DL interfering TN DL ACIR offset results

LEO-600  Urban - AAS	-25	-20	-15	-10	-5	0	0.8	0.25	0.08	0.03	0.01	0	LEO-600 Urban non-AAS	-25	-20	-15	-10	-5	0	0.52	0.17	0.05	0.02	0.01	0	LEO-600 Rural AAS	-25	-20	-15	-10	-5	0	73.680000000000007	47.57	22.9	8.77	2.96	0.96	LEO-600 Rural non-AAS	-25	-20	-15	-10	-5	0	100	100	15	5.24	1.71	0.55000000000000004	LEO-1200 Urban AAS	-25	-20	-15	-10	-5	0	0.84	0.26	0.08	0.03	0.01	0	LEO-1200 Urban non-AAS	-25	-20	-15	-10	-5	0	0.55000000000000004	0.17	0.05	0.02	0.01	0	LEO-1200 Rural AAS	-25	-20	-15	-10	-5	0	75.13	49.47	24.3	9.41	3.21	1.04	LEO-1200 Rural non-AAS	-25	-20	-15	-10	-5	0	100	100	16.14	5.71	1.87	0.6	GEO Urban AAS	-25	-20	-15	-10	-5	0	7.0000000000000007E-2	0.02	0.01	0	0	0	GEO Urban non-AAS	-25	-20	-15	-10	-5	0	0.05	0.02	0.01	0	0	0	GEO Rural AAS	-25	-20	-15	-10	-5	0	22.27	8.49	2.88	0.93	0.3	0.09	GEO Rural non-AAS	-25	-20	-15	-10	-5	0	14.64	5.1100000000000003	1.67	0.54	0.17	0.05	ACIR offset (30dB as basis)


Throughput loss @ 5%




Scenario 4: NTN UL interfering TN UL ACIR offset results

LEO-600  Urban - AAS	-25	-20	-15	-10	-5	0	71.47	51.39	31.51	16.52	8.11	4.16	LEO-600 Rural AAS	-25	-20	-15	-10	-5	0	1.91	0.69	0.26	0.1	0.04	0.02	LEO-1200 Urban AAS	-25	-20	-15	-10	-5	0	71.83	51.8	31.84	16.72	8.2100000000000009	4.22	LEO-1200 Rural AAS	-25	-20	-15	-10	-5	0	1.95	0.71	0.26	0.11	0.04	0.02	GEO Urban AAS	-25	-20	-15	-10	-5	0	71.83	51.85	31.83	16.77	8.2200000000000006	4.22	GEO Rural AAS	-25	-20	-15	-10	-5	0	1.91	0.7	0.26	0.1	0.04	0.02	ACIR offset (30dB as basis)


Throughput loss @ 5%
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