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Introduction
In [1], the RF part objective is stated as below:
1) Specification of RF requirements for Satellite Access Node (SAN) and UE including the following [RAN4]:
· Specification of a 200 kHz channel raster in bands where this is feasible. 
· In bands where it is not feasible to define a 200 kHz channel raster, the specification of a 100 kHz channel raster to be used in conjunction with signalling of the “part-of EARFCN” indication on MIB, with multiple EARFCN hypotheses. 
· Verification of co-existence of IoT NTN with TN, re-using or extrapolating from existing coexistence results (from NR NTN or other) where appropriate, and considering additional simulations as necessary.
· Leveraging the studies and requirements (where applicable) of NTN NR bands n256 and n255 (and any relevant E-UTRA bands), specify the following new FDD frequency bands for NB-IoT/eMTC NTN operation:
· S-band (1980-2010 MHz in UL, and 2170-2200 MHz in DL)
· L band (1626.5 MHz – 1660.5 MHz in UL, and 1525 MHz – 1559 MHz in DL)

In this paper, we present our view on the IoT NTN coexisting overview.
Discussion
In WID[1], the verification of co-existence of IoT NTN and TN is stated as one investigation:
· Verification of co-existence of IoT NTN with TN, re-using or extrapolating from existing coexistence results (from NR NTN or other) where appropriate, and considering additional simulations as necessary.

To evaluate the re-using the existing coexistence results from NR NTN, the system parameter comparison between IoT NTN to NR NTN should be discussed firstly.
It is the NB-IoT NTN and Cat-M1 NTN to be speficied according to the WID [1]. The Cat-M1 is 1.4MHz LTE channel BW and thus difference between Cat-M1 NTN and NR NTN is the system bandwidth. In TR 38.863 [5], the system parameter for NTN is according to Table 6.2.2.1-4 as quoted below:
Table 6.2.2.1-4 [5]: Other parameters for NTN satellite
	Parameters
	NTN satellite
	Remark

	Carrier frequency
	2GHz
	

	The number of active UE (UL) 
	9 UEs and 2RBs per UE for GEO and LEO1
	NOTE

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

	Traffic model
	Full buffer
	

	DL power control
	NO
	

	UL power control
	See Session 6.2.6.2
	

	NTN satellite Noise Figure in dB
	See Table 2.3-3-1
	

	Handover margin
	3dB
	



In [6], the NB-IoT and eMTC related parameter for link budget calculation is agreed and quoted as below:
Agreement:
The following assumptions are agreed for a common set of link budget parameters:
· UE power class (PC5=20 dBm)
· UE Noise Figure (NF=9 dB)
· Channel Bandwidth for NB-IoT and eMTC as was included in IoT NTN reference scenario parameters agreed in RAN1#103e 
· NB-IoT 180 kHz (DL), Up to 180 kHz with all permissible smaller resource allocations 12*15 kHz, 6*15 kHz, 3*15 kHz, 1*15 kHz, 1*3.75 kHz
· eMTC: 1080 kHz (DL), Up to 1080 kHz with all permissible smaller resource allocations, including 2*180 kHz, 180 kHz, 2*15 kHz or 3*15 kHz or 6*15 kHz (UL)
· Other losses

	Other Losses
	GEO (35786 km)
	LEO (1200 km)
	LEO (600 km)

	Scintillation losses
	2.2
	2.2
	2.2

	Atmospheric losses
	0.2
	0.1
	0.1

	Polarization loss
	3
	3
	3

	Shadow margin 
	3
	3
	3



For eMTC, the number of the cat-M1 NTN UE is 6 if the 1 RB is allotted per UE and 24 if 3 tones to be allocated per UE. 
For NB-IoT NTN UE, the same assumption could be reused for the TN NB-IoT for number of UE:
	Number of scheduled UE per cell (UL)
	3 for multi-tone (60kHz per UE), 
12 for 15kHz single-tone, 
48 for 3.75kHz single-tone



For antenna configuration parameter, as the Cat-M1 and NB-IoT only have 1 antenna so the UE parameter needs to be changed:
Table 1: IoT NTN UE characteristics for system level simulations
	Characteristics
	Handheld

	Frequency band
	S band (i.e. 2 GHz)

	Antenna type and configuration
	omni-directional antenna 

	Rx Antenna gain 
	0 dBi 

	Antenna temperature
	290 K

	Noise figure
	9 dB

	Tx transmit power
	200 mW (23 dBm) or PC5 (to be discussed)

	Tx antenna gain
	0 dBi 



For the UE output power, RAN4 should discuss whether to specify PC3 or PC5.

Table 2: Other parameters for NTN satellite
	Parameters
	NTN satellite
	Remark

	Carrier frequency
	2GHz
	

	The number of active UE (UL) 
	For CAT-M1, 6 UEs and 1RBs per UE
24 UEs and 3 tones per UE
 For NB-IoT, 3 for multi-tone (60kHz per UE), 
12 for 15kHz single-tone, 
                     48 for 3.75kHz single-tone

	NOTE



As the Cat-M1 has 1.4MHz channel and NB-IoT has 200kHz, the satellite parameter for channel bandwidth is to be updated as below, considering the EIRP density is the same and the max Tx power only scaled down from 5MHz NTN satellite power.
Table 3 : Set-1 satellite parameters for co-existence study
	Satellite orbit
	GEO
	LEO-1200
	LEO-600

	Satellite altitude
	35786 km
	1200 km
	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)
	
	1.4MHz
	200kHz
	1.4MHz
	200kHz
	1.4MHz
	200kHz

	
	SCS 15kHz
	
	44.53 + l0log(6/25)
	44.53+10log(1/25)0)
	46.53+ l0log(6/25)

	46.53++10log(1/25))
	40.53+ l0log(6/25)

	40.53+ +10log(1/25)

	
	SCS 30kHz
	
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	Channel bandwidth
	
	200kHz/1.4MHz
	200kHz/1.4MHz
	200kHz/1.4MHz



Consider system parameter difference between IoT NTN and NR NTN for coexisting simulation in above tables.
For DL, though the Tx power is scaled down compared to 5MHz channel bandwidth, the PSD is not changed and thus the scenario involving the NTN DL coexisting simulation could be reused for IoT NTN. For UL, the number of IoT NTN UE will be different comparing to NR NTN. Thus, the scenario involving the NTN UL should be verified. In [5], the scenario is listed in Table 6.3.2-1 and the highlighted scenario could be further verified. This is to verify the UE ACLR and SAN ACS according to table below. 
Scenario involving the NR NTN DL could be reused for IoT NTN
Verify the scenario involving the NR NTN UL, that is scenario 2, 4, 5 and 6 in TR 38.863.
Table 6.3.2-1 [5]: Selected option for each scenario
	Scenario
	Aggressor system
	Victim system
	Environment
	Contributing

	1
	TN DL
	NTN GEO DL
	Urban
	NTN UE ACS

	2
	TN UL
	NTN GEO UL
	Urban
	NTN SAN ACS

	3
	NTN LEO-600 DL
	TN DL
	Rural
	NTN SAN LEO ACLR

	
	NTN GEO DL
	TN DL
	Rural
	NTN SAN GEO ACLR

	4
	NTN GEO UL
	TN UL
	Urban
	NTN UE ACLR

	5
	NTN GEO UL
	TN DL
	Rural
	NTN UE ACLR

	61
	NR-TN DL
	NTN LEO-600 UL
	Rural 2
	NTN SAN ACS

	
	NR-TN DL
	NTN GEO UL
	Rural 2
	NTN SAN ACS

	7
	HAPS DL
	TN DL
	Rural
	HAPS ACLR

	8
	TN UL
	HAPS UL
	Rural
	HAPS ACS

	NOTE 1: 	Agreed representative case for Scenario 6.
NOTE 2：	The initial results suggested that the NR-NTN SAN would suffer more interference in urban deployment scenario. It is agreed that a more relevant environment for case 6 is a mixture of Urban and Rural environment (e.g., urban area with a 50km diameter inside a GEO beam with a 250km diameter). Further studies based on the mixed urban environment could be considered. As compromise, rural only scenario was then selected.



Conclusions
In this contribution, we present our view on the coeixsiting overview for IoT NTN with below observations and proposal:
1. Consider system parameter difference between IoT NTN and NR NTN for coexisting simulation in above tables.
1. Scenario involving the NR NTN DL could be reused for IoT NTN
Verify the scenario involving the NR NTN UL, that is scenario 2, 4, 5 and 6 in TR 38.863.
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