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Introduction
In [1], the remaining simulation assumptions are stated as below:
1) Whether to model for cat-M1: FFS whether the co-existence for cat-M1 need to be evaluated pending on the assumption ACIR modelling; if flat ACIR model adopted, then NB-IoT results could be used to assume coexistence for cat-M1.
2) Whether to model downlink as well as uplink – no comments: Model both
3) Which performance metrics: As 36.802, SINR impact for NB-IoT victim, and throughput loss for NR victim pending on ACLR modelling.
4) For uplink, how many UEs to model: Further alignment needed here (9 for all SCS vs up to 36 for 3.75KHz were proposed)
5) Consideration of isolation distance from TN in UL: Include this case.
6) The ACLR/ACS model to use. Flat model vs 3-step model proposed – further alignment needed in general
7) AAS vs non-AAS, we include both in the simulations: include both
In this paper, we present our initial results on the IoT NTN /TN coexisting simulation.
Discussion
Simulation assumption
The simulation system parameter assumption in [1] is used in simulations with specific parameter for [TBD] in [1]:
Table 3.2.2.1-1 [1] NRB configuration per BandWidth size and SCS
	NTN Technology
	Configuration FR1 S-band
	NRB (Subcarriers)

	NB-IoT
	SCS 15 kHz
	1 (12)

	
	SCS 3.75 kHz
	1 (48)



Table 3.2.2.1-2 [1] Set-1 satellite parameters for co-existence study
	Satellite orbit
	GEO
	LEO-1200

	LEO-600

	Satellite altitude
	35786 km
	1200km
	600 km

	
	Payload characteristics for DL transmissions

	Satellite EIRP density
	2GHz
	59 dBW/MHz
	40 dBW/MHz
	34 dBW/MHz

	Satellite max TX power in dBm
	BW (MHz)
	
	0.18 (NB-IoT)
	0.18 (NB-IoT)
	0.18 (NB-IoT)

	
	SCS 15kHz
	
	30.55
	32.55
	26.55

	
	SCS 3.75kHz
	
	30.55
	32.55
	26.55

	Satellite Tx max Gain
	
	51 dBi
	30 dBi
	30 dBi

	3dB beamwidth or HPBW (Half-Power BandWidth) of main central beam
	
	0.4011 deg
	4.4127 deg
	4.4127 deg

	ABS (Adjacent Beam Spacing) of adjacent beams from the central beam
	
	0.3474 deg
	3.8206 deg
	3.8206 deg

	Satellite beam diameter
	
	250 km
	90 km
	50 km

	
	Payload characteristics for UL transmissions

	[bookmark: OLE_LINK62]G/T
	2 GHz
	19 dB K-1
	1.1 dB K-1
	1.1 dB K-1

	Satellite Rx max Gain
	
	51 dBi
	30 dBi
	30 dBi



[bookmark: OLE_LINK1]Table 3.2.2.1-3 [1] Other parameters for NTN
	Parameters
	NB-IoT NTN
	Remark

	Carrier frequency
	2GHz
	

	The number of active UE (UL) for GEO and LEO1
	12 [TBD] for 15kHz SCS
48 [TBD] for 3.75kHz SCS
(1 subcarrier per UE)
	

	The number of active UE (DL) 
	1
	Same with TN

	Traffic model
	Full buffer
	

	DL power control
	NO
	

	UL power control
	36.942 section 5.1.1.6 (set 1) by bandwidth scale, target SNR at BS is 15 dB 
	

	UE TX power in dBm
	-40 to 23
	

	NTN satellite Noise figure in dB
	See Table 3.2.2.2-1
	

	Handover margin
	N/A
	

	Cell reselection margin
	3dB
	



Table 3.2.2.1-4 [1] NTN satellite Noise figure in dB
	Satellite
	GEO
	LEO 600

	G/T (dB K-1)
	19
	1.1

	G_Rx (dBi)
	51
	30

	NF (dB)
	7.4
	4.3



For ACIR modelling, we reuse the NB-IoT modelling in TR 36.802:
· Assume NB-IoT ACLR is flat on the adjacent channel 20MHz 
· Assume NB-IoT ACS is flat on the adjacent channel 20MHz
Simulation result
The simulated scenarios are according to WF [1] and quoted as below.

Table 3.1-2 [1]: Aggressor and victim 
	No.
	Combination
	Aggressor
	Victim
	Notes

	1
	TN with NTN
	TN DL
	NTN DL
	Applicable for satellite operating in e.g. S-band, for e.g. coexistence with n1 FDD.

	2
	TN with NTN
	TN UL
	NTN UL
	Applicable for satellite operating in e.g. S-band, for e.g. coexistence with n1 FDD.

	3
	TN with NTN
	NTN DL
	TN DL
	Applicable for satellite operating in e.g. S-band, for e.g. coexistence with n1 FDD.

	4
	TN with NTN
	NTN UL
	TN UL
	Applicable for satellite operating in e.g. S-band, for e.g. coexistence with n1 FDD.

	5
	TN with NTN
	NTN UL
	TN DL
	Applicable for satellite operating in S-band, for e.g. coexistence with n34 TDD. 

	6
	TN with NTN
	TN DL
	NTN UL
	Applicable for satellite operating in S-band, for e.g. coexistence with n34 TDD. 



The ACIR simulation results is listed from Table 2 to Table 7, the ACIR point is picked for the 1 dB SNR loss point for either SNR loss of 5-tile curve or curve of average of the SNR loss, depending on which curve hit the SNR 1 dB loss point first.  For example, the ACIR of 24.7 is chosen coexisting ACIR point in Figure 1.  In Table 1, the ACLR and ACS from TN and NTN IoT network is assumed and in Table 2, the ACIR reference number is listed using the assumption in Table 1.  In Table 3 to Table 8.


[image: ]
Figure 1: ACIR for GEO IoT UL victim and TN Urban UL AAS aggressor
Table 1: ACLR and ACS assumption
	
	TN
	TN NB-IOT
	NTN 

	BS
	ACLR
	45 dB
		40 dB	
	14

	
	ACS
	46 dB
	46 dB
	38

	UE
	ACLR
	30dB 
	37
	20

	
	ACS
	33
	28
	30



Table 2: ACIR reference number for NTN and TN coexisting 
	 
	TN BS ACLR
 (45 dB)
	TN BS ACS
(46 dB)
	TN UE ACLR
(30 dB)
	TN UE ACS
(33 dB)
	TN NB-IoT ACLR
(20 dB)
	TN NB-IoT ACS
(28 dB)
	TN NB-IoT BS ACLR
(40 dB)
	TN NB-IoT BS ACS
(46 dB)

	NTN IoT BS ACLR( 14 dB)
	X
	14,00
	X
	13,95
	X
	13,83
	X
	14,00

	NTN IoT BS ACS (38 dB)
	37,21
	X
	29,36
	X
	19,93
	X
	35,88
	X

	NTN IoT UE ACLR (20 dB)
	X
	19,99
	X
	19,79
	X
	19,36
	X
	19,99

	NTN IoT ACS (30 dB)
	29,86
	X
	26,99
	X
	19,59
	X 
	29,59
	X




Table 3 and Table 4 list the ACIR for the NTN IoT UL and TN UL coexisting corresponding to scenario 2 and 4. It can be observed the ACIR is bigger than the reference value but with isolation distance, the ACIR will be below the reference number. 
Table 5 lists the ACIR for NTN IoT DL to TN DL coexisting and it shows without the isolation distance, the ACIR will be too high and exceeding the ACIR reference number. With isolation distance, the ACIR will be lower than ACIR reference number. 
Table 6 lists the ACIR for NTN IoT UL as aggressor and TN DL as victim coexisting for scenario 5 and it does not see issue for coexisting.
Table 7 lists the ACIR for TN DL as aggressor and NTN IoT UL as victim coexisting for scenario 6 and the 2 cases of the NTN beam direction is simulated, one case (case 1)  is NTN satellite beam bore sight centre is at Nadir (0,0) and the other (case 2) is with 45 degree. This ACIR is dependent on the area scale factor or TN and NTN overlapping area which deciding how many TN BS will be seen by the NTN satellite. For LEO600, the scaling factor is 1.7 and this is because of the LEO600 and TN rural coverage is similar. For GEO and TN Rural, the scaling factor is 40 and 40 TN Rural is covered by GEO. For GEO and TN Urban, the scaling factor is 4000 and 4000 TN Urban is covered by GEO. From the discussion of the coexisting study from NTN, it shows that ACIR in this case will go higher and finally it seems 10% of TN Urban is covered by GEO is a reasonable assumption and ACIR will be lowered in this case. 

Table 3: NTN IoT UL and TN UL coexisting for 12 NTN IoTs (15 kHz)
	No.
	Aggressor
	Victim
	ACIR
(without isolation distance)
	ACIR
(with isolation distance)
	ACIR reference

	2
	TN URBAN UL AAS
	GEO IoT UL
	25.4
	
	37.21

	2
	TN IoT URBAN UL
	GEO IoT UL
	30.4
	
	19.93

	4
	GEO IoT UL
	TN URBAN UL AAS Victim Boarder
	39
	14
	19.99

	4
	GEO IoT UL
	TN IoT URBAN UL Victim Boarder
	26.7
	
	19.99

	Note: “Victim Boarder” for TN means looking at only one site at TN boarder close to NTN UEs (worst peak case). Statistic on the whole cluster would give lower ACIRs.



Table 4:NTN IoT UL and TN UL coexisting for 48 NTN IoTs (3.75 kHz)
	No.
	Aggressor
	Victim
	ACIR
(without isolation distance)
	ACIR
(with isolation distance)
	ACIR reference

	2
	TN URBAN UL AAS
	GEO IoT UL
	27
	
	37.21

	2
	TN IoT URBAN UL
	GEO IoT UL
	32.7
	
	19.93

	4
	GEO IoT UL
	TN URBAN UL AAS Victim Boarder
	45
	19.8
	19.99

	4
	GEO IoT UL
	TN IoT URBAN UL Victim Boarder
	30.7
	
	19.99



Table 5:NTN IoT DL and TN DL coexisting 
	No.
	Aggressor
	Victim
	ACIR
(without isolation distance)
	ACIR
(with isolation distance)
	ACIR reference

	1
	TN URBAN DL AAS
	GEO IoT DL
	31
	7.1
	29.86

	1
	TN IoT URBAN DL
	GEO IoT DL
	52
	15.5
	29.86

	3
	LEO600 IoT DL
	TN RURAL DL AAS
	24.2
	
	19.79

	3
	GEO IoT DL
	TN RURAL DL AAS
	13.2
	
	19.79



Table 6:NTN IoT UL and TN DL coexisting 
	No.
	Aggressor
	Victim
	ACIR
(without isolation distance)
	ACIR
(with isolation distance)
	ACIR reference

	5
	GEO IoT UL
	TN RURAL DL AAS
	31
	0
	19.79



Table 7: NTN IoT UL and TN DL coexisting 
	No.
	Aggressor
	Victim
	ACIR

	ACIR
Reference
	Comments

	6
	TN RURAL DL 
	LEO600 IoT
Case 1: Central beam center is considered at nadir point
	0
	37.21
	the LEO600 and TN Rural is not so big difference in coverage , scale factor is 1.7

	6
	TN RURAL DL 
	LEO600 IoT
Case 2: 45° for LEO
	8.1
	37.21
	

	6
	TN RURAL DL
	GEO IoT UL 
Case 1: Central beam center is considered at nadir point
	9.9
	37.21
	40 TN Rural can fit in a GEO coverage

	6
	TN RURAL DL
	GEO IoT UL 
Case 2: 45° for LEO
	21.2
	37.21
	

	6
	TN URBAN DL
	GEO IoT UL
Case 2: 45° for LEO
	30
	37.21
	4000 TN Urban fits in GEO coverage, assuming 10% of the GEO coverage is covered by Urban



[bookmark: _Ref115451187]From the coexisting simulation results, it shows reusing the ACLR and ACS from NB-IoT for NTN IoT is fine.

Conclusions
In this contribution, we present our initial simulation results on the coeixsiting for IoT NTN with below observations and proposal:
Observation 1 From the coexisting simulation results, it shows reusing the ACLR and ACS from NB-IoT for NTN IoT is fine.
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