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1. Introduction
In this paper, we provide our simulation results for TN with NTN NB IoT in two cases. For instance, we provide simulation results for case 2 and case 6 as captured in [1] based on the agreement in last RAN 4 meeting 104bis-e.
2. Discussion
2.1 Simulation scenarios
In this document we present our simulation results between TN and NTN NB IoT for case 2 and case 6. The simulated cases are summarized in Table 1. 
Table 1. List of study cases
	No.
	Aggressor
	Victim

	S2
	TN UL
	NB IoT NTN UL

	S6
	TN DL
	NB IoT NTN UL


2.2. Simulation parameters 
The simulation parameters and assumptions as captured in [1] are used in the coexistence analysis between TN and NTN. For scenario 2, we have used 3 UEs with total 20 MHz bandwidth for TN UL, and 9 UE with total 1 RB (180 kHz) for NB IoT NTN UL and 15 kHz for each UE. For scenario 6, we have used 1 UE with 20 MHz bandwidth for TN DL, for NB IoT NTN UL we used 1 RB total bandwidth with 9 UEs and each UE 15 kHz.  Furthermore, the ACIR model is adopted as summarized in Table 2 for the NB IoT simulations. The TN activity factor is used with 20% as in [1]. Rest of assumptions and parameters didn’t change from [1]. 
Table 2. ACIR model for each case
	No.
	Aggressor
	Victim
	

	S2
	TN UL


(3 UE, 20/3 MHz each)
	NB IoT NTN UL


(9 UE, 15 kHz each)
	

Flat ACLR model according to TR 36.942 with adjusting the ACLR with FACLR = 10 × LOG10(Bvictim/BAggressor), and assuming flat ACS, FACLR = 26.5 dB
Note: UE2, UE3 will contribute with less interference to the NB IoT NTN UL UEs, hence 3 steps ACIR model should be used instead of flat model. For simplification, we used flat model here to be consistent with other scenarios. 


	S6
	TN DL



(1 UE, 20 MHz)
	NB IoT NTN UL



(9 UE, 15 kHz each)
	

Flat ACIR model according to TR 36.942 with adjusting the ACLR with FACLR = 10 × LOG10(Bvictim/BAggressor), and assuming flat ACS, FACLR = 31.2 dB







2.2. Network layout model
The same network layout model is used as captured in [1].
2.3 Simulation results
The coexistence simulation results for the case 2 and case 6 which are mentioned in Section 2.1 are discussed in this section. In the following, the simulation results for GEO, LEO 600 and LEO 1200 are captured in Table 3 for case 2 and case 6.  For case 2 and case 6, the NTN NB IoT is the victim, then the SINR loss is used as in [2] in dB as a function of the ACIR for different CDF points e.g., 5%, 50% and 95%-ile as seen in Table 3.

Table 3: Summary of ACIR as a function of SINR Loss 
	No.
	ACIR [dB]

	Environment
/
Satellite
	Rural
	Urban

	
	GEO @ EL 90
	LEO 600
	LEO 1200
	GEO @ EL 90
	LEO 600
	LEO 1200

	SINR Loss 
@x%-ile <1dB
	5
	50
	95
	5
	50
	95
	5
	50
	95
	5
	50
	95
	5
	50
	95
	5
	50
	95

	2
	TN UL to NTN UL
	6.5
	9.5
	14
	0
	0
	5.5
	0.5
	3.8
	8.9
	11.3
	16.8
	22.5
	0
	3.2
	10.3
	3
	8.4
	15.3

	6
	TN DL to NTN UL
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	5.3
	13
	0
	0
	1
	0
	0
	5.8




From the simulation results in Table 3, we have the following comments as follows:
1) Case 2 (TN UL to NTN UL)

The simulation results for case 2 is showing no high ACIR requirements. For instance, the Urban environment shows ACIR requirements around 22.5 dB for GEO as worst case. Hence the requirements in [1], i.e., 38 dB for both LEO and GEO can be reused.  



2) Case 6 (TN DL to NTN UL)

The simulation results for case 6 is showing no high ACIR requirements when considering the Flat model and the FACLR = 31.2 dB. For instance, the Urban environment shows ACIR requirements around 13 dB for GEO as worst case. Hence the requirements in [1] i.e., 38 dB for both LEO and GEO can be reused. 
 
However, if the FACLR is not used, assuming the worst case with flat model without any adjustments based on aggressor and victim bandwidths, then the ACIR requirement will be higher with 31.2 dB to be around 44 dB similar to the results we submitted before and close to the results in [1]. 
Based on the simulation results in case 2 and case 6, we have the following observations and proposals:
Observation 1: Coexistence in case 2, i.e., TN UL to NTN UL, is possible. Hence, the current requirements in [1], i.e., 38 dB ACS for both LEO and GEO can apply for NTN SAN.
Observation 2: Coexistence in case 6, i.e., TN DL to NTN UL, is possible when considering the FACLR = 31.2 dB. Hence, the current requirements in [1], i.e., 38 dB ACS for both LEO and GEO can apply for NTN SAN.
Proposal 1: The current requirements in [1] i.e., 38 dB for both LEO and GEO can apply for NTN SAN ACS.
For SAN ACLR, the current requirements in [1], i.e., 14 dB and 24 dB for both GEO and LEO respectively can apply for NTN SAN ACLR based on the simulation results in [3].
Proposal 2: The current requirements in [1], i.e., 14 dB and 24 dB for both GEO and LEO respectively can apply for NTN SAN ACLR based on the simulation results in [3]. 

3.	Conclusion
In this paper, we provided simulation results between TN and NB IoT NTN for case 2 and case 6 coexistences scenarios. The following observations and proposals were made:
Observation 1: Coexistence in case 2, i.e., TN UL to NTN UL, is possible. Hence, the current requirements in [1], i.e., 38 dB ACS for both LEO and GEO can apply for NTN SAN.
Observation 2: Coexistence in case 6, i.e., TN DL to NTN UL, is possible when considering the FACLR = 31.2 dB. Hence, the current requirements in [1], i.e., 38 dB ACS for both LEO and GEO can apply for NTN SAN.
Proposal 1: The current requirements in [1] i.e., 38 dB for both LEO and GEO can apply for NTN SAN ACS.
Proposal 2: The current requirements in [1] i.e., 14 dB and 24 dB for both GEO and LEO respectively can apply for NTN SAN ACLR based on the simulation results in [3]. 
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