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1 Introduction
According to the Rel-18 NR NTN enhancement WID, RAN4 has been mandated to study and identify NTN example band in above 10 GHz. 
The following assumptions are taken a baseline for this work:
· GSO and NGSO (e.g. LEO, MEO, HEO) based satellite access to be considered
· ESIM scenarios for NGSO in Ka band are not considered in this WI. 
· Targeted UE types: fixed and mobile VSAT. VSAT UE characteristics from TR38.821 to be considered in priority but additional NTN UE classes may be considered if justified
· Regarding mobile VSAT, three types of terminals and scenarios exist; airborne, maritime and land based ESIM. Which type(s) to be specified depends on the outcome of the regulation analysis and co-existence study.
· FDD mode is assumed for satellite operation above 10 GHz, while TDD mode is assumed for terrestrial operation in FR2
· The ITU-R harmonized Ka band will serve as reference
· Co-existence between overlapping NTN and TN band portions is out of scope of this work item. This aspect will be captured in the specification.
For co-existence studies, following considerations should be taken into account: 
· Relevant coexistence scenarios and analysis to be considered in RAN4, if and where applicable, to ensure that satellite bands introduced in 3GPP for NTN shall not impact the existing specifications and shall not cause degradation (in the sense of RAN4 co-existence studies) to networks in 3GPP specified terrestrial bands adjacent to the NTN band. In that, it is assumed that the NTN-TN adjacent band coexistence will be performed at the harmonized Ka band edges. The outcome is expected to be applicable to all NTN-TN adjacent band scenarios (if any) in the whole Ka band range where applicable and regulations allow.
· For all the above, RAN4 process as agreed for NTN in FR1 should be used for coexistence analysis in above 10 GHz bands.
 
From the RAN4 #104-bis-e to 106 meeting[1][2][3], agreements on some assumptions have been achieved. In order to have a clear view for the simulation assumptions, this document tried to summarized the agreements from each RAN4 meeting.
2 Discussion
From the RAN4 #104-bis-e to 106 meeting[1][2][3], agreements on some assumptions have been achieved. In order to have a clear view for the simulation assumptions, this document tried to summarized the agreements from each RAN4 meeting.

Coexistence scenario
	No.
	Combination
	Aggressor
	Victim
	Frequency band
	Scope of Coexistence Simulation

	1
	TN with NTN
	NTN UL
	TN UL
	27 GHz
	ACLR NTN UE to be varied/defined
ACS TN gNB fixed

	2
	TN with NTN
	TN UL
	NTN UL
	27 GHz
	ACLR TN UE fixed
ACS NTN SAN to be varied/defined

	3
	TN with NTN
	NTN UL
	TN DL
	27 GHz
	ACLR NTN UE to be varied/defined
ACS TN UE fixed

	4
	TN with NTN
	TN DL
	NTN UL
	27 GHz
	ACLR TN gNB fixed
ACS NTN SAN to be varied/defined

	5
	TN with NTN
	TN DL
	NTN DL
	17 GHz
	ACLR TN gNB fixed
ACS NTN UE to be varied/defined

	6
	TN with NTN
	NTN DL
	TN DL
	17 GHz
	ACLR NTN SAN to be varied/defined
ACS TN UE fixed

	7
	TN with NTN
	NTN DL
	TN UL
	17 GHz
	ACLR NTN SAN to be varied/defined
ACS TN gNB fixed

	8
	TN with NTN
	TN UL
	NTN DL
	17 GHz
	ACLR TN UE fixed
ACS NTN UE to be varied/defined

	NOTE 1:	For coexistence between Ka-Band DL and adjacent TN bands, there are no 3GPP defined/specified TN bands.



TN BS and UE ACLR and ACS values
	Frequency band
	BS
	UE
	ACIR

	
	ACLR
	ACS
	ACLR
	ACS
	BS ACLR
UE ACS
	UE ACLR
BS ACS

	17 GHz 
	[30]
	[26]
	[19]
	[25]
	[23.8]
	[18.2]

	27 GHz 
	28
	24
	17
	23
	21.8
	16.2
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Figure 1. Coexistence scenarios for use cases 1-4 (in above 10 GHz)
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Figure 2. Coexistence scenarios for use cases 5-8 (in above 10 GHz)
· Use FRF=1 for co-existence study
· For NTN SAN Type, consider GEO, LEO@600km & LEO@1200km.
· For NTN UE Type, following assumptions are used to be in line with the WID: 
· Fixed and mobile VSAT for GSO 
· Fixed VSAT for NGSO
· For TN scenario, Urban macro is to be used.	Consider Dense Urban scenario of TN system with the Mirco BSs as the second priority for the coexistence study. 
· RAN4 should not consider the rural macro deployment scenario for TN.
· Use the same channel BW for TN and NTN. 
· TN 200MHz and NTN 200MHz is the baseline of the study
· TN 400MHz and NTN 400MHz can be the second priority for the co-existence study.
· 
Network layout model
· For TN Urban area deployment, 20% active ratio can be applied to urban areas.
· As the baseline, TR38.863[4] section 6.2.1 will be referred to to determine the FR2 TN network layout model and TR 38.863 section 6.3.1 will be referred to to determine the simulation methodology, but with modifications to but not limited to network layout, TN isolation distance, N/W&UE deployment, etc.
· Open issues need to be decided by RAN4, include Issue 2-1.
System parameters
3 
3.1 
3.1.1 NTN SAN System parameters
· Set-1 satellite table from TR 38.821[5] can be used as baseline of satellite parameters.
· Set-1 NTN satellite noise figure derived from TR 38.821 can be used as baseline. The value will be further discussed after the antenna configuration is settle.
	Satellite
	GEO
	LEO 600
	LEO 1200

	G/T (dB K-1)
	28
	13
	13

	G_Rx (dBi)
	58.5
	38.5
	38.5

	NF (dB)
	5.9
	0.9
	0.9



· For calibration only, the NTN GEO and LEO SAN Noise Figure is set as 5.9dB. 
· 
· NTN DL parameters in the table below is used with the circular aperture type antenna pattern defined in Section 6.4.1 of TR 38.811 for co-ex study as the starting point. Simulation with phased array antenna type is not excluded.
Ka-Band DownLink (i.e. ~20 GHz for DL) for different satellite orbits
	SAN parameters
	GEO
	LEO-1200 km
	LEO-600 km

	Equivalent satellite antenna aperture (m) 
	5,0
	0,5
	0,5

	Satellite EIRP density (dBW/MHz)
	40
	10
	4

	Satellite Tx max Gain (dBi)
	58,5
	38,5
	38,5


· Both parabolic antenna and phased array antenna for NTN SAN and UE are considered as the starting point of co-existence simulation.  
· Parameters of above mentioned two types of antennas will be defined seperately. 
· To reduce the workload of calibration, consider parabolic antenna for GEO and phased array antenna for LEO.
· Open issues need to be decided by RAN4, include Issue 3-8, Issue 3-11

3.1.2 [bookmark: _Hlk131532317]NTN UE System parameters
· For calibration, the number of active NTN UE (UL) is 10 UEs with divided RBs per UE by channel bandwidth.
· For calibration, NTN UE antenna elevation angle is 90 degree.
· Following assumptions of NTN UE height are used as the starting points
	NTN UE scenario
	Fixed VSAT (on roof)
	M-ESIM
	A-ESIM
	L-ESIM

	Altitude
	22.5m
	22.5m
	3-14km
	1.5m


· Open issues need to be decided by RAN4, include Issue 3-5, Issue 3-6, Issue 3-7, Issue 3-12, Issue 3-13

3.1.3 TN BS System parameters
· For TN parameters, follow parameters defined in TR 38.803[6] with modifications. 
· UE distribution: 100% outdoor
· NRB configuration per BandWidth size and SCS is agreed as following 
	Configuration FR2 Ka-band
	NRB (200MHz BW)

	SCS 120 kHz
	132


· Adopt the following TN BS antenna parameters:
· Adopt 90 degree for 0.5 wavelengths Horizontal/Vertical element spacing.
· Adopt 5.5dBi for 90-degree horizontal/vertical 3dB beamwidth.
	
	Macro urban

	Base Station Antenna Characteristics

	Antenna pattern
	TR 38.803

	Element gain GE,max (dBi) 
	5.5

	Horizontal 3dB /vertical 3dB 3 dB beam width of single element (degree) 
	90º for H
90º for V

	Horizontal/vertical front‑to‑back ratio Am (dB)
	30 for both H/V

	Side lobe suppression SLAv (dB)
	30

	Antenna polarization 
	Linear ±45º

	Antenna array configuration (Row × Column) 
	16 × 8 elements

	Horizontal/Vertical radiating element spacing 
	dh = 0.5 
dv  = 0.5 

	Array Ohmic loss LE (dB) 
	2

	Conducted power (before Ohmic loss) per antenna element (dBm) 
	22

	Mechanical downtilt (degrees)
	10


· To assume the TN ISD with 300m for the 17 GHz frequency range.
3.1.4 TN UE System parameters
· For TN UE antenna modelling, follow TR 38.803 assumption. 
	Parameter
	Values

	Antenna element vertical radiation pattern (dB)
	


	Antenna element horizontal radiation pattern (dB)
	



	Combining method for 3D antenna element pattern (dB)
	


	Maximum directional gain of an antenna element GE,max
	5 dBi

	(Mg, Ng, M, N, P) 
	 (1, 1, 2, 2, 2)

	(dv, dh)
	(0.5λ, 0.5λ)

	UE orientation
	Random orientation in the azimuth domain: uniformly distributed between -90 and 90 degrees*
Fixed elevation: 90 degrees

	NOTE:	This is done to emulate two panels: the configuration is equivalent to 2 panels with 180 shift in horizontal orientation and UE orientation uniformly distributed in the azimuth domain between -180 and 180 degrees.



· To update the UE maximum output power from 23dBm to UE peak EIRP as 22.4dBm for both Urban and Dense Urban
· 
Evaluation methodology
· Refers to TR38.803 section 5.2.6 to determine ACLR and ACS modelling.
· Refers to TR 38.863 Clause 6.2.5.1, 6.2.5.2 and 6.2.5.3 as the baseline of propagation model and further check TR38.821 and 38.811 in case of any difference between 2GHz and Ka-band.
· For uplink scenario, TPC model specified in Section 9.1 TR 36.942[8] is applied for TN with following parameters.


where: 
-	Pmax = 23dBm, 
-	Rmin = TBD dB, 
-	CLx-ile and γ are set as following:
-	CLx-ile = 88 + 10*log10 (200/X) + 11 – Y, where X is UL transmission BW (MHz) and Y is the BS noise figure
-	γ = 1For uplink scenario, 
· NTN and TN DL TPC are not applied. 
· Refers to TR38.863 section 6.2.7 to determine the reveived power model.
· Performance metric
· For TN, the average throughput loss and 5%-ile throughput loss should be less than 5%.
· For NTN, the average throughput loss and 5%-ile throughput loss should be less than 5%.
· Refer to TR38.863 section 6.2.9 to determine throughput to SNR mapping.
· Open issues need to be decided by RAN4, include Issue 4-1

Proposal 1: It is recommended that RAN4 consider using above structure to summarize the study assumptions of above 10GHz coexistence study, in order to provide a clear assumption for the meeting to use.
4 Conclusion
Proposal 1: It is recommended that RAN4 consider using above structure to summarize the study assumptions of above 10GHz coexistence study, in order to provide a clear assumption for the meeting to use.
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