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Introduction

In RAN#86 meeting, a new WID [1] to NR over NTN was approved with following RAN4 objective for study. In this contribution, we want to share some initial simulation results for further discussion in RAN4#101-e meeting.More simulation results will be provided later on.
	No.
	Combination
	Aggressor
	Victim
	Notes
	Study Phase

	1
	TN with NTN
	TN DL
	NTN DL
	
	Phase 1

	2
	TN with NTN
	TN UL
	NTN UL
	
	Phase 1

	3
	TN with NTN
	NTN DL
	TN DL
	
	Phase 1

	4
	TN with NTN
	NTN UL
	TN UL
	
	Phase 1

	5
	TN with NTN
	NTN UL
	TN DL
	Applicable for satellite operating in S band, e.g. coexistence with Band 34 TDD. 
	Phase 1

	6
	TN with NTN
	TN DL
	NTN UL
	Applicable for satellite operating in S band, e.g. coexistence with Band 34 TDD. 
	Phase 1


Discussion 
. Case 1
	Case 1
	ACIR [dB]
	5
	10
	15
	20
	25
	30
	35
	40

	GEO_Rural

TN_AAS_DL

	Average throughput loss
	9.80 
	4.39 
	1.83 
	0.72 
	0.27 
	0.10 
	0.03 
	0.01 

	
	Cell edge through loss
	20.97 
	7.85 
	2.69 
	0.69 
	0.41 
	0.08 
	0.00 
	0.00 

	GEO_Rural

TN_non_AAS_DL

	Average throughput loss
	10.61 
	4.39 
	1.71 
	0.66 
	0.25 
	0.10 
	0.03 
	0.01 

	
	Cell edge through loss
	18.60 
	6.38 
	2.54 
	1.09 
	0.43 
	0.25 
	0.07 
	0.00 

	Case 1
	ACIR [dB]
	15
	20
	25
	30
	35
	40
	45
	50

	GEO_Urban_macro
TN_AAS_DL
	Average throughput loss
	54.98 
	36.43 
	21.89 
	12.15 
	6.34 
	3.19 
	1.58 
	0.77 

	
	Cell edge through loss
	100.00 
	100.00 
	100.00 
	50.16 
	25.46 
	13.26 
	6.98 
	3.32 

	GEO_Urban_macro

TN_non_AAS_DL

	Average throughput loss
	59.60 
	38.12 
	21.70 
	11.67 
	6.15 
	3.21 
	1.56 
	0.69 

	
	Cell edge through loss
	100.00 
	100.00 
	100.00 
	46.70 
	27.39 
	13.75 
	6.15 
	2.24 

	Case 1
	ACIR [dB]
	5
	10
	15
	20
	25
	30
	35
	40

	LEO600KM_Rural

TN_AAS_DL

	Average throughput loss
	1.66 
	0.63 
	0.23 
	0.09 
	0.04 
	0.01 
	0.01 
	0.00 

	
	Cell edge through loss
	2.38 
	0.70 
	0.29 
	0.11 
	0.08 
	0.04 
	0.03 
	0.03 

	LEO600KM_Rural

TN_non_AAS_DL

	Average throughput loss
	1.68 
	0.63 
	0.24 
	0.09 
	0.03 
	0.01 
	0.00 
	0.00 

	
	Cell edge through loss
	1.90 
	0.70 
	0.27 
	0.12 
	0.01 
	0.00 
	0.00 
	0.00 

	Case 1
	ACIR [dB]
	15
	20
	25
	30
	35
	40
	45
	50

	LEO600KM

Urban_macro
TN_AAS_DL
	Average throughput loss
	25.13 
	14.29 
	7.59 
	3.82 
	1.84 
	0.85 
	0.38 
	0.16 

	
	Cell edge through loss
	100.00 
	56.73 
	21.96 
	9.16 
	3.81 
	1.58 
	0.90 
	0.26 

	LEO600KM

Urban_macro

TN_non_AAS_DL

	Average throughput loss
	25.22 
	13.93 
	7.43 
	3.92 
	2.01 
	0.94 
	0.40 
	0.15 

	
	Cell edge through loss
	100.00 
	49.82 
	19.08 
	8.88 
	3.95 
	1.43 
	0.41 
	0.18 

	Case 1
	ACIR [dB]
	15
	20
	25
	30
	35
	40
	45
	50

	LEO1200KM_Rural

TN_AAS_DL

	Average throughput loss
	1.89 
	0.73 
	0.27 
	0.10 
	0.04 
	0.02 
	0.01 
	0.00 

	
	Cell edge through loss
	3.04 
	0.85 
	0.34 
	0.17 
	0.16 
	0.07 
	0.00 
	0.00 

	LEO1200KM_Rural

TN_non_AAS_DL

	Average throughput loss
	1.91 
	0.71 
	0.26 
	0.10 
	0.03 
	0.01 
	0.00 
	0.00 

	
	Cell edge through loss
	2.36 
	0.90 
	0.36 
	0.09 
	0.03 
	0.00 
	0.00 
	0.00 

	Case 1
	ACIR [dB]
	15
	20
	25
	30
	35
	40
	45
	50

	LEO1200KM

Urban_macro
TN_AAS_DL
	Average throughput loss
	25.13 
	14.33 
	7.66 
	3.91 
	1.89 
	0.88 
	0.39 
	0.17 

	
	Cell edge through loss
	100.00 
	56.61 
	23.27 
	7.91 
	3.99 
	1.58 
	0.85 
	0.44 

	LEO1200KM

Urban_macro

TN_non_AAS_DL

	Average throughput loss
	25.22 
	13.86 
	7.33 
	3.76 
	1.86 
	0.84 
	0.35 
	0.13 

	
	Cell edge through loss
	100.00 
	51.62 
	19.20 
	8.02 
	3.82 
	1.32 
	0.72 
	0.29 


. Case 2
	Case 2
	ACIR [dB]
	5
	10
	15
	20
	25
	30
	35
	40

	GEO_Rural

TN_AAS_UL

	Average throughput loss
	100.00 
	99.96 
	75.69 
	48.55 
	37.43 
	15.72 
	5.67 
	1.97 

	
	Cell edge through loss
	100.00 
	100.00 
	100.00 
	100.00 
	100.00 
	100.00 
	7.27 
	2.02 

	GEO_Rural

TN_non_AAS_UL

	Average throughput loss
	100.00 
	99.99 
	77.75 
	49.52 
	38.13 
	16.65 
	6.02 
	2.08 

	
	Cell edge through loss
	100.00 
	100.00 
	100.00 
	100.00 
	100.00 
	100.00 
	7.36 
	2.22 

	GEO_Urban_macro
TN_AAS_UL
	Average throughput loss
	99.94 
	98.77 
	90.51 
	70.55 
	49.70 
	32.03 
	16.64 
	6.69 

	
	Cell edge through loss
	NaN
	NaN
	NaN
	NaN
	NaN
	NaN
	NaN
	NaN

	GEO_Urban_macro

TN_non_AAS_UL

	Average throughput loss
	100.00 
	100.00 
	99.96 
	99.28 
	92.83 
	74.41 
	52.84 
	34.74 

	
	Cell edge through loss
	NaN
	NaN
	NaN
	NaN
	NaN
	NaN
	NaN
	NaN

	LEO600KM_Rural

TN_AAS_UL

	Average throughput loss
	
	
	
	
	
	
	
	

	
	Cell edge through loss
	
	
	
	
	
	
	
	

	LEO600KM_Rural

TN_non_AAS_UL

	Average throughput loss
	
	
	
	
	
	
	
	

	
	Cell edge through loss
	
	
	
	
	
	
	
	

	LEO600KM

Urban_macro
TN_AAS_UL
	Average throughput loss
	91.43 
	77.20 
	58.34 
	39.23 
	23.43 
	11.86 
	4.99 
	1.82 

	
	Cell edge through loss
	100.00 
	100.00 
	100.00 
	100.00 
	100.00 
	7.14 
	2.01 
	0.80 

	LEO600KM

Urban_macro

TN_non_AAS_UL

	Average throughput loss
	100.00 
	100.00 
	93.11 
	79.83 
	61.54 
	42.12 
	25.72 
	13.45 

	
	Cell edge through loss
	100.00 
	100.00 
	100.00 
	100.00 
	100.00 
	100.00 
	100.00 
	10.48 

	LEO1200KM_Rural

TN_AAS_UL

	Average throughput loss
	
	
	
	
	
	
	
	

	
	Cell edge through loss
	
	
	
	
	
	
	
	

	LEO1200KM_Rural

TN_non_AAS_UL

	Average throughput loss
	
	
	
	
	
	
	
	

	
	Cell edge through loss
	
	
	
	
	
	
	
	

	LEO1200KM

Urban_macro
TN_AAS_UL
	Average throughput loss
	
	
	
	
	
	
	
	

	
	Cell edge through loss
	
	
	
	
	
	
	
	

	LEO1200KM

Urban_macro

TN_non_AAS_UL

	Average throughput loss
	
	
	
	
	
	
	
	

	
	Cell edge through loss
	
	
	
	
	
	
	
	


Note : effective ACLR and ACS is not used here, updated simulation results with effective ACLR and ACS could be provided before the RAN4#101e meeting.  The impacts of NR UL to NTN UL should be limited compared with Case 6.
. Case 3
	Case 3
	ACIR [dB]
	5
	10
	15
	20
	25
	30
	35
	40

	GEO_Rural

TN_AAS_DL

	Average throughput loss
	6.73 
	2.48 
	0.83 
	0.27 
	0.09 
	0.03 
	0.01 
	0.00 

	
	Cell edge through loss
	12.48 
	4.09 
	1.37 
	0.48 
	0.15 
	0.09 
	0.01 
	0.00 

	GEO_Rural

TN_non_AAS_DL

	Average throughput loss
	7.49 
	2.70 
	0.90 
	0.29 
	0.09 
	0.03 
	0.01 
	0.00 

	
	Cell edge through loss
	25.24 
	9.83 
	3.26 
	1.22 
	0.44 
	0.15 
	0.06 
	0.02 

	GEO_Urban_macro
TN_AAS_DL
	Average throughput loss
	0.05 
	0.02 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 

	
	Cell edge through loss
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 

	GEO_Urban_macro

TN_non_AAS_DL

	Average throughput loss
	0.05 
	0.02 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 

	
	Cell edge through loss
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 

	LEO600KM_Rural

TN_AAS_DL

	Average throughput loss
	30.50 
	16.74 
	7.46 
	2.79 
	0.94 
	0.31 
	0.10 
	0.03 

	
	Cell edge through loss
	61.79 
	33.53 
	13.48 
	4.74 
	1.44 
	0.55 
	0.12 
	0.01 

	LEO600KM_Rural

TN_non_AAS_DL

	Average throughput loss
	34.97 
	19.10 
	8.29 
	3.03 
	1.01 
	0.33 
	0.10 
	0.03 

	
	Cell edge through loss
	100.00 
	55.87 
	27.70 
	10.91 
	3.71 
	1.17 
	0.37 
	0.12 

	LEO600KM

Urban_macro
TN_AAS_DL
	Average throughput loss
	0.53
	0.17 
	0.06 
	0.02 
	0.01 
	0.00 
	0.00 
	0.00 

	
	Cell edge through loss
	0.52
	0.06 
	0.04 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 

	LEO600KM

Urban_macro

TN_non_AAS_DL

	Average throughput loss
	0.54 
	0.17 
	0.06 
	0.02 
	0.01 
	0.00 
	0.00 
	0.00 

	
	Cell edge through loss
	0.85 
	0.08 
	0.02 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 

	LEO1200KM_Rural

TN_AAS_DL

	Average throughput loss
	30.71 
	16.85 
	7.49 
	2.80 
	0.94 
	0.31 
	0.10 
	0.03 

	
	Cell edge through loss
	61.08 
	32.45 
	13.09 
	3.92 
	1.03 
	0.35 
	0.08 
	0.01 

	LEO1200KM_Rural

TN_non_AAS_DL

	Average throughput loss
	34.98 
	19.09 
	8.27 
	3.02 
	1.01 
	0.32 
	0.10 
	0.03 

	
	Cell edge through loss
	100.00 
	55.87 
	28.05 
	11.13 
	3.76 
	1.25 
	0.36 
	0.10 

	LEO1200KM

Urban_macro
TN_AAS_DL
	Average throughput loss
	0.53 
	0.17 
	0.06 
	0.02 
	0.01 
	0.00 
	0.00 
	0.00 

	
	Cell edge through loss
	0.19 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 

	LEO1200KM

Urban_macro

TN_non_AAS_DL

	Average throughput loss
	0.54 
	0.18 
	0.06 
	0.02 
	0.01 
	0.00 
	0.00 
	0.00 

	
	Cell edge through loss
	0.13 
	0.01 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 


. Case 4
	Case 4
	ACIR [dB]
	5
	10
	15
	20
	25
	30
	35
	40

	GEO_Rural

TN_AAS_UL

	Average throughput loss
	0.75 
	0.09 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 

	
	Cell edge through loss
	1.75 
	0.45 
	0.45 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 

	GEO_Rural

TN_non_AAS_UL

	Average throughput loss
	0.48 
	0.03 
	0.01 
	0.01 
	0.00 
	0.00 
	0.00 
	0.00 

	
	Cell edge through loss
	NaN
	NaN
	NaN
	NaN
	NaN
	NaN
	NaN
	NaN

	GEO_Urban_macro
TN_AAS_UL
	Average throughput loss
	14.71 
	8.64 
	4.90 
	2.57 
	1.41 
	0.82 
	0.42 
	0.19 

	
	Cell edge through loss
	67.69 
	45.52 
	31.29 
	15.66 
	9.08 
	2.90 
	1.35 
	0.27 

	GEO_Urban_macro

TN_non_AAS_UL

	Average throughput loss
	15.19 
	8.82 
	5.73 
	3.15 
	1.40 
	1.07 
	0.53 
	0.16 

	
	Cell edge through loss
	53.58 
	23.91 
	7.91 
	3.64 
	1.00 
	0.45 
	0.44 
	0.00 

	LEO600KM_Rural

TN_AAS_UL

	Average throughput loss
	0.50 
	0.03 
	0.01 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 

	
	Cell edge through loss
	0.12 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 

	LEO600KM_Rural

TN_non_AAS_UL

	Average throughput loss
	1.10 
	0.41 
	0.06 
	0.01 
	0.00 
	0.00 
	0.00 
	0.00 

	
	Cell edge through loss
	NaN
	NaN
	NaN
	NaN
	NaN
	NaN
	NaN
	NaN

	LEO600KM

Urban_macro
TN_AAS_UL
	Average throughput loss
	13.71 
	8.15 
	4.64 
	2.45 
	1.32 
	0.79 
	0.46 
	0.22 

	
	Cell edge through loss
	65.08 
	46.80 
	29.98 
	15.11 
	7.63 
	2.20 
	0.59 
	0.02 

	LEO600KM

Urban_macro

TN_non_AAS_UL

	Average throughput loss
	16.25 
	8.39 
	4.90 
	2.18 
	1.46 
	0.77 
	0.21 
	0.08 

	
	Cell edge through loss
	45.05 
	21.41 
	9.10 
	5.13 
	1.06 
	0.18 
	0.00 
	0.00 

	LEO1200KM_Rural

TN_AAS_UL

	Average throughput loss
	0.36 
	0.03 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 

	
	Cell edge through loss
	0.30 
	0.01 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 

	LEO1200KM_Rural

TN_non_AAS_UL

	Average throughput loss
	0.52 
	0.11 
	0.02 
	0.01 
	0.00 
	0.00 
	0.00 
	0.00 

	
	Cell edge through loss
	NaN
	NaN
	NaN
	NaN
	NaN
	NaN
	NaN
	NaN

	LEO1200KM

Urban_macro
TN_AAS_UL
	Average throughput loss
	14.90 
	8.65 
	4.94 
	2.84 
	1.55 
	0.87 
	0.42 
	0.28 

	
	Cell edge through loss
	69.29 
	45.80 
	31.93 
	19.27 
	10.27 
	6.15 
	2.72 
	2.04 

	LEO1200KM

Urban_macro

TN_non_AAS_UL

	Average throughput loss
	14.32 
	7.39 
	3.54 
	2.03 
	0.88 
	0.34 
	0.12 
	0.09 

	
	Cell edge through loss
	43.81 
	22.41 
	7.28 
	3.46 
	0.52 
	0.05 
	0.00 
	0.00 


. Case 5
NTN UL interfering TN DL, if NTN UE is close to NT UE e.g. 1m distance separation, then coupling loss is around 40dBc, the in-band blocking level of TN UE in adjacent channel would be -21dBm which is very stringent and demanding requirements than existing requirements ACS and in-band blocking requirements for FR1 UE, therefore from this perspective, NTN service cannot been provided together with TN service in the same geographical area especially within close frequency spectrum. If NTN UL could be done in OOBB range of TN service, then its kind of cross-link interference could be still acceptable or NTN service is provided with certain geographical area separation.

Proposal 1: if NTN service is provided in adjacent channel of TN service and with cross link interference, NTN service should be provided with with certain geographical area separation than TN service.
. Case 6
To provide later on before the meeting and still working on it.
	Case 6
	ACIR [dB]
	5
	10
	15
	20
	25
	30
	35
	40

	GEO_UL_Rural

TN_AAS_DL

	Average throughput loss
	
	
	
	
	
	
	
	

	
	Cell edge through loss
	
	
	
	
	
	
	
	

	GEO_UL_Rural

TN_non_AAS_DL

	Average throughput loss
	
	
	
	
	
	
	
	

	
	Cell edge through loss
	
	
	
	
	
	
	
	

	GEO_Urban_macro
TN_AAS_UL
	Average throughput loss
	
	
	
	
	
	
	
	

	
	Cell edge through loss
	
	
	
	
	
	
	
	

	GEO_Urban_macro

TN_non_AAS_UL

	Average throughput loss
	
	
	
	
	
	
	
	

	
	Cell edge through loss
	
	
	
	
	
	
	
	

	LEO600KM_Rural

TN_AAS_UL

	Average throughput loss
	
	
	
	
	
	
	
	

	
	Cell edge through loss
	
	
	
	
	
	
	
	

	LEO600KM_Rural

TN_non_AAS_UL

	Average throughput loss
	
	
	
	
	
	
	
	

	
	Cell edge through loss
	
	
	
	
	
	
	
	

	LEO600KM

Urban_macro
TN_AAS_UL
	Average throughput loss
	
	
	
	
	
	
	
	

	
	Cell edge through loss
	
	
	
	
	
	
	
	

	LEO600KM

Urban_macro

TN_non_AAS_UL

	Average throughput loss
	
	
	
	
	
	
	
	

	
	Cell edge through loss
	
	
	
	
	
	
	
	

	LEO1200KM_Rural

TN_AAS_UL

	Average throughput loss
	
	
	
	
	
	
	
	

	
	Cell edge through loss
	
	
	
	
	
	
	
	

	LEO1200KM_Rural

TN_non_AAS_UL

	Average throughput loss
	
	
	
	
	
	
	
	

	
	Cell edge through loss
	
	
	
	
	
	
	
	

	LEO1200KM

Urban_macro
TN_AAS_UL
	Average throughput loss
	
	
	
	
	
	
	
	

	
	Cell edge through loss
	
	
	
	
	
	
	
	

	LEO1200KM

Urban_macro

TN_non_AAS_UL

	Average throughput loss
	
	
	
	
	
	
	
	

	
	Cell edge through loss
	
	
	
	
	
	
	
	


Conclusions
In this contribution, we shared some initial simulation results for NTN and TN simulation. Regarding the ACIR result for NTN and TN coexistence study, these simulation results could be provided later on.
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