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1 Introduction
During RAN4#100-e, the following documents related to NTN coexistence have been approved:
· R4-2115749, WF on NTN co-existence study
· R4-2115750, Simulation assumption for NTN co-existence study
For further details, please also consider the email discussion summary for [100-e][313] NTN_Solutions_Part2 (R4-2115785, noted).The simulation calibration phase (Phase 0) almost finished (see for example R4-2115628), and since then companies provided updates on the calibration results for both NTN and TN. Moreover, during RAN4#100-e meeting, the following agreements have been made on the 20th of August GTW (online) meeting:RAN4#100-e Agreements:

· The updated summary of calibration results and assumptions will be captured in the new TR 38.863
· The calibration results indicate the consistency of most companies’ simulations. Therefore, calibration work has mostly been done for NTN coexistence. Companies can continue to contribute on calibration aspect over emails till Sep 30th. 
· RAN4 start to discuss the simulation assumption and co-existence results for phase 1 as agreed in previous work plan, RAN4 will check the status in Nov 2021 RAN4 meeting with the target to conclude phase 1 co-existence study by Nov 2021.



2 Recommendations for Simulation Parameters Correction in NTN Coexistence Scenarios
In this contribution it is proposed to correct some of the simulation parameters used as simulation assumptions for NTN coexistence studies. Latest NTN reference simulation document is R4-2115750 submitted and approved in RAN4#100-e.
Proposal 1. Replace “50 m” with “50 km” for LEO-600 satellite beam diameter, in the following table:
Table 2.3-2 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)
	
	5
	10
	15
	20
	5
	10
	15
	20
	5
	10
	15
	20

	
	SCS 15kHz
	
	44.53
	47.71
	49.53
	50.81
	46.53
	49.71
	51.53
	52.81
	40.53
	43.71
	45.53
	46.81

	
	SCS 30kHz
	
	43.98
	47.37
	49.36
	50.64
	45.98
	49.37
	51.36
	52.64
	39.98
	43.37
	45.36
	46.64

	Satellite Tx max Gain
	
	51 dBi
	30 dBi
	30 dBi

	Channel bandwidth
	
	5/10/15/20MHz
	5/10/15/20MHz
	5/10/15/20MHz

	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




Proposal 2. Replace “106” with “51” for the SCS 30 kHz configuration with 20 MHz BW, in the following table:
The satellite max Tx power can be calculated by the equation as below:

Table 2.3-1 NRB configuration per BandWidth size and SCS
	Configuration FR1 S-band
	NRB (5MHz BW)
	NRB (10MHz BW)
	NRB (15MHz BW)
	NRB (20MHz BW)

	SCS 15 kHz
	25
	52
	79
	106

	SCS 30 kHz
	11
	24
	38
	10651




Proposal 3. Delete coexistence figure with n41 (which is no longer required because scenarios have been removed in RAN4#100-e):
[image: ]
Figure A.3: S-band NTN-TN adjacent band coexistence scenarios with TN in TDD mode (e.g. n41)

Proposal 4. Add a new coexistence figure for NTN-NTN (in case the NTN-NTN coexistence scenarios are still required/agreed):
[image: ]
Figure A.3: S-band NTN-NTN adjacent band coexistence scenarios


Moreover, the current TN-NTN coexistence simulations are performed using the assumption of 20 MHz channel bandwidth for both NTN and TN networks, and the TN ACS and TN ACLR parameters are described as follows in R4-2115750 (Simulation assumption for NTN co-existence study) :
Table 2.3-7 ACLR/ACS for TN  (2GHz)
	
	NR
	NB-IOT

	BS
	ACLR
	45 dB
		40 dB	

	
	ACS
	46 dB
	46 dB

	UE
	ACLR
	30dB (ACLR1)
43dB (ACLR2)
	37

	
	ACS
	33
	28




However, for UE TN specifications, the current TS 38.101-1 provides the following information:
[image: cid:image002.png@01D7C741.54B022B0]
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For these reasons, we further suggest the following proposals:
Proposal 5. Use TN ACS UE value of 27 dB for 20 MHz channel BW for FR1 coexistence analysis, as described below:
ACLR/ACS for TN (2 GHz)
	
	NR
	NB-IOT

	BS
	ACLR
	45 dB
	                     40 dB                     

	
	ACS
	46 dB
	46 dB

	UE
	ACLR
	30dB (ACLR1)
43dB (ACLR2)
	37

	
	ACS
	33 dB
27dB for 20 MHz channel BW (e.g. n1)
	28



Proposal 6. Use TN ACLR UE value of 30 dB for FR1 coexistence analysis, which corresponds to TN ACLR for UE Power Class 3: 
ACLR/ACS for TN (2 GHz)
	
	NR
	NB-IOT

	BS
	ACLR
	45 dB
	                     40 dB                     

	
	ACS
	46 dB
	46 dB

	UE
	ACLR
	30 dB (ACLR1) for UE Power Class 3
43dB (ACLR2)
	37

	
	ACS
	33 dB
27 dB for 20 MHz channel BW (e.g. n1)
	28




Other proposals are with respect to TN cell edge UEs, since the cell edge is not well defined in RAN4 work for TN-NTN coexistence analysis.
Proposal 7. RAN4 should specify a more precise definition of TN cell edge UE for TN-NTN coexistence analysis.
For example, a TN cell edge UE could be a UE receiving NTN signal with higher SINR than TN signal. A TN cell edge UE could also be a UE receiving for example with a TN SINR below 5 dB.
Proposal 8. In the context of TN-NTN coexistence analysis, a TN cell edge UE could be a UE receiving TN signal below 5 dB SINR.
Proposal 9. In the context of TN-NTN coexistence analysis, a TN cell edge UE could be a UE receiving TN signal below 0 dB SINR.
3 Conclusions

Proposal 1. Replace “50 m” with “50 km” for LEO-600 satellite beam diameter, in the following table:
Table 2.3-2 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)
	
	5
	10
	15
	20
	5
	10
	15
	20
	5
	10
	15
	20

	
	SCS 15kHz
	
	44.53
	47.71
	49.53
	50.81
	46.53
	49.71
	51.53
	52.81
	40.53
	43.71
	45.53
	46.81

	
	SCS 30kHz
	
	43.98
	47.37
	49.36
	50.64
	45.98
	49.37
	51.36
	52.64
	39.98
	43.37
	45.36
	46.64

	Satellite Tx max Gain
	
	51 dBi
	30 dBi
	30 dBi

	Channel bandwidth
	
	5/10/15/20MHz
	5/10/15/20MHz
	5/10/15/20MHz

	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

	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




Proposal 2. Replace “106” with “51” for the SCS 30 kHz configuration with 20 MHz BW, in the following table:
The satellite max Tx power can be calculated by the equation as below:

Table 2.3-1 NRB configuration per BandWidth size and SCS
	Configuration FR1 S-band
	NRB (5MHz BW)
	NRB (10MHz BW)
	NRB (15MHz BW)
	NRB (20MHz BW)

	SCS 15 kHz
	25
	52
	79
	106

	SCS 30 kHz
	11
	24
	38
	10651









Proposal 3. Delete coexistence figure with n41 (which is no longer required because scenarios have been removed in RAN4#100-e):
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Figure A.3: S-band NTN-TN adjacent band coexistence scenarios with TN in TDD mode (e.g. n41)

Proposal 4. Add a new coexistence figure for NTN-NTN (in case the NTN-NTN coexistence scenarios are still required/agreed):
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Figure A.3: S-band NTN-NTN adjacent band coexistence scenarios







Proposal 5. Use TN ACS UE value of 27 dB for 20 MHz channel BW for FR1 coexistence analysis, as described below:
ACLR/ACS for TN (2 GHz)
	
	NR
	NB-IOT

	BS
	ACLR
	45 dB
	                     40 dB                     

	
	ACS
	46 dB
	46 dB

	UE
	ACLR
	30dB (ACLR1)
43dB (ACLR2)
	37

	
	ACS
	33 dB
27dB for 20 MHz channel BW (e.g. n1)
	28



Proposal 6. Use TN ACLR UE value of 30 dB for FR1 coexistence analysis, which corresponds to TN ACLR for UE Power Class 3: 
ACLR/ACS for TN (2 GHz)
	
	NR
	NB-IOT

	BS
	ACLR
	45 dB
	                     40 dB                     

	
	ACS
	46 dB
	46 dB

	UE
	ACLR
	30 dB (ACLR1) for UE Power Class 3
43dB (ACLR2)
	37

	
	ACS
	33 dB
27 dB for 20 MHz channel BW (e.g. n1)
	28



Proposal 7. RAN4 should specify a more precise definition of TN cell edge UE for TN-NTN coexistence analysis.
Proposal 8. In the context of TN-NTN coexistence analysis, a TN cell edge UE could be a UE receiving TN signal below 5 dB SINR.
Proposal 9. In the context of TN-NTN coexistence analysis, a TN cell edge UE could be a UE receiving TN signal below 0 dB SINR.
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Table 7.5-1: ACS for NR bands with Foc s < 2700 MHZ and Fux_nes < 2700 MHz
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Table 6.5.2.4.1-2: NR ACLR requirement
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