
3GPP TSG-RAN WG4 Meeting #101-e
R4-2117745
Electronic Meeting, Nov. 01-12, 2021
Agenda Item:
8.13.2.1
Source:
Xiaomi
Title:
Simulation results for coexistence study on NR to support non-terrestrial networks 
Document for:
information
1 Introduction

This document proposed the initial simulation results on coexistence study between NTN and TN networks in 2 GHz band for discussion based on the agreed simulation assumptions in [1][2].
2 Discussion
2.1 Simulation scenario and cases
According to [1], only Rural and Urban macro scenarios for TN network could be considered in the first phase. The simulation cases could refer to the aggressor and victim combination list as shown in table 1.
Table 1 Aggressor and victim 
	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

	7
	NTN with NTN
	NTN DL
	NTN DL
	LEO-LEO
	Phase 2

	
	
	
	
	GEO-GEO
	Phase 2

	
	
	
	
	GEO-LEO@600 or 

HAPS-HAPS
	Phase 2

	
	
	NTN UL
	NTN UL
	LEO-LEO
	Phase 2

	
	
	
	
	GEO-GEO
	Phase 2

	
	
	
	
	GEO-LEO@600 or 

HAPS-HAPS
	Phase 2


The proposed frequency and bandwidth are listed as table 2.
Table 2.  Proposed frequency and bandwidth for co-existence study
	
	Frequency
	Bandwidth
	Duplex mode
	Frequency reuse factor

	TN Rural
	2 GHz
	20MHz
	FDD, TDD
	1

	TN Urban macro
	2 GHz
	20MHz
	FDD, TDD
	1

	
	
	
	
	

	GEO
	2 GHz
	5/10/15/20 MHz for FR1
	FDD
	1, 31

	LEO
	2 GHz
	5/10/15/20 MHz for FR1
	FDD
	1, 31

	HAPS
	2 GHz
	TBD
	FDD
	[1]

	Note 1: 2 phases will be considered for FRF: FRF=1 in phase 1 for simplification; FRF=3 in phase 2 or it is found FRF=1 is too stringent.


In this paper, we provides the preliminary results on case 2 and case 3 in table 1, which are highlighted with yellow. Other simulation assumptions are based on the contribution [1].
2.2 TN UL to NTN UL Simulation results
2.2.1 Rural case
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Figure 1: simulation results on throughput loss for TN UL to NTN UL for rural case （CBW=20MHz for NTN，CBW=20MHz for TN）
Table 1, simulation results for rural case for TN UL to NTN UL
	Required ACIR[dB]
	30
	31
	32
	33
	34
	35
	36
	37
	38
	39
	40

	LEO600
	mean
	10.74 
	8.73 
	7.06 
	5.69 
	4.57 
	3.67 
	2.94 
	2.35 
	1.87 
	1.49 
	1.19 

	
	5%-tile
	10.89 
	8.85 
	7.16 
	5.77 
	4.64 
	3.72 
	2.98 
	2.38 
	1.90 
	1.52 
	1.21 

	LEO1200
	mean
	8.40 
	6.79 
	5.47 
	4.40 
	3.52 
	2.82 
	2.25 
	1.80 
	1.43 
	1.14 
	0.91 

	
	5%-tile
	8.51 
	6.88 
	5.54 
	4.45 
	3.57 
	2.86 
	2.28 
	1.82 
	1.45 
	1.16 
	0.92 

	GEO
	mean
	4.03 
	3.22 
	2.58 
	2.06 
	1.64 
	1.31 
	1.04 
	0.83 
	0.66 
	0.53 
	0.42 

	
	5%-tile
	4.04 
	3.24 
	2.59 
	2.07 
	1.65 
	1.31 
	1.05 
	0.83 
	0.66 
	0.53 
	0.42 


2.2.1 Urban macro case
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Figure 2: simulation results on throughput loss for TN UL to NTN UL for urban macro case （CBW=20MHz for NTN，CBW=20MHz for TN）
Table 2, simulation results for urban macro case for TN UL to NTN UL
	Required ACIR[dB]
	40
	42
	44
	46
	48
	50
	52
	54
	56
	58
	60

	LEO600
	mean
	60.13 
	48.76 
	37.52 
	27.48 
	19.29 
	13.11 
	8.69 
	5.67 
	3.65 
	2.34 
	1.49 

	
	5%-tile
	60.40 
	49.04 
	37.78 
	27.70 
	19.47 
	13.23 
	8.78 
	5.72 
	3.69 
	2.36 
	1.50 

	LEO1200
	mean
	52.57 
	41.15 
	30.62 
	21.78 
	14.94 
	9.98 
	6.54 
	4.23 
	2.71 
	1.73 
	1.10 

	
	5%-tile
	52.75 
	41.33 
	30.77 
	21.90 
	15.03 
	10.04 
	6.58 
	4.26 
	2.73 
	1.74 
	1.10 

	GEO
	mean
	8.61 
	5.61 
	3.61 
	2.31 
	1.47 
	0.93 
	0.59 
	0.37 
	0.24 
	0.15 
	0.09 

	
	5%-tile
	8.66 
	5.64 
	3.64 
	2.33 
	1.48 
	0.94 
	0.59 
	0.38 
	0.24 
	0.15 
	0.09 


2.3 NTN DL to TN DL Simulation results
2.3.1 Rural case
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Figure 3: simulation results on throughput loss for NTN DL to TN DL for rural case （CBW=20MHz for NTN，CBW=20MHz for TN）
Table 3, simulation results for rural case for NTN DL to TN DL
	Required ACIR[dB]
	20
	22
	24
	26
	28
	30
	32
	34
	36
	38
	40

	LEO600
	mean
	19.43
	13.27
	8.84
	5.78
	3.73
	2.39
	1.52
	0.97
	0.61
	0.39
	19.43

	
	5%-tile
	25.71
	17.97
	12.17
	8.05
	5.24
	3.38
	2.16
	1.37
	0.87
	0.55
	25.71

	LEO1200
	mean
	21.16
	14.53
	9.72
	6.37
	4.12
	2.64
	1.69
	1.07
	0.68
	0.43
	21.16

	
	5%-tile
	25.54
	17.82
	12.06
	7.97
	5.19
	3.34
	2.13
	1.36
	0.86
	0.54
	25.54

	GEO
	mean
	2.35
	1.50
	0.95
	0.60
	0.38
	0.24
	0.15
	0.10
	0.06
	0.04
	2.35

	
	5%-tile
	3.05
	1.95
	1.24
	0.78
	0.50
	0.31
	0.20
	0.13
	0.08
	0.05
	3.05


2.3.1 Urban macro case
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Figure 4: simulation results on throughput loss for NTN DL to TN DL for urban macro case （CBW=20MHz for NTN，CBW=20MHz for TN）
Table 4, simulation results for urban macro case for NTN DL to TN DL
	Required ACIR[dB]
	20
	22
	24
	26
	28
	30
	32
	34
	36
	38
	40

	LEO600
	mean
	23.42
	16.96
	11.91
	8.14
	5.45
	3.58
	2.33
	1.50
	0.96
	0.61
	0.39

	
	5%-tile
	30.77
	22.94
	16.53
	11.57
	7.88
	5.25
	3.45
	2.24
	1.44
	0.92
	0.58

	LEO1200
	mean
	24.71
	17.99
	12.69
	8.70
	5.84
	3.85
	2.50
	1.61
	1.03
	0.66
	0.42

	
	5%-tile
	31.35
	23.51
	17.04
	12.00
	8.20
	5.49
	3.61
	2.34
	1.51
	0.96
	0.61

	GEO
	mean
	4.15
	2.70
	1.74
	1.11
	0.71
	0.45
	0.29
	0.18
	0.11
	0.07
	0.05

	
	5%-tile
	5.56
	3.66
	2.38
	1.53
	0.98
	0.62
	0.39
	0.25
	0.16
	0.10
	0.06


3 Conclusion

In this paper, we give some preliminary simulation results for the following cases:

TN UL to NTN UL for rual case

TN UL to NTN UL for urban macro case

NTN DL to TN DL for rual case

NTN DL to TN DL for urban macro case
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