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Introduction
This document captures issues related to the coexistence aspect of NR NTN enhancement work item in Rel-18. It contains a summary of the contributions under Agenda Item 9.25.2 at TSG-RAN WG4 #106, together with identified key open issues, and recommends topics/questions to be handled during this meeting. 
The goal of this document is to provide recommendations on prioritization of discussion and to facilitate aforesaid discussions to reach consensus on coexistence studies as much as possible. 
A total of 7 TDOCs were received for this agenda (See Annex 1) and 5 topics are listed as below to cover proposals and contents in these documents as appropriate. 
· Topic #1: Co-existence scenarios
· Topic #2: Network layout model 
· Topic #3: System parameters
· Topic #4: Evaluation methodology
· Topic #5: Initial results
It should be noted that some of the topics are associated with discussions in other Agenda Items, e.g. UE parameters in [142] and SAN parameters in [312]. 
It is appreciated that the delegates for this topic put their contact information in the table below.
Contact information
	Company
	Name
	Email address

	Moderator
	Yiran JIN
	yiran.jin@samsung.com

	
	
	



Note:
1) Please add your contact information in above table once you make comments on this email thread. 
2) If multiple delegates from the same company make comments on single email thread, please add you name as suffix after company name when make comments i.e. Company A (XX, XX)
Topic #1: Coexistence scenario
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2302535
	Thales
	Proposal 1: RAN4 to update the NTN-TN coexistence scenarios for above 10 GHz bands (compared to the agreed WF in R4-2220241) as follows:
Table 1.1-1 Aggressor and victim combination (in above 10 GHz)
	No.
	Combination
	Aggressor
	Victim
	Notes
	Study Phase

	1 
	TN with NTN
	NTN UL
	TN UL
	i1, with fc=27GHz for simulation purposes
	

	2
	TN with NTN
	TN UL
	NTN UL
	i2, with fc=27GHz for simulation purposes
	

	3
	TN with NTN
	NTN UL
	TN DL
	i3, with fc=27GHz for simulation purposes
	

	4 
	TN with NTN
	TN DL
	NTN UL
	i4, with fc=27GHz for simulation purposes
	

	5
	TN with NTN
	TN DL
	NTN DL
	i5, with fc=17GHz for simulation purposes
	

	6
	TN with NTN
	NTN DL
	TN DL
	i6, with fc=17GHz for simulation purposes
	

	7
	TN with NTN
	NTN DL
	TN UL
	i7, with fc=17GHz for simulation purposes
	

	8
	TN with NTN
	TN UL
	NTN DL
	i8, with fc=17GHz for simulation purposes
	

	NOTE 1: For coexistence between Ka-Band DL and surroundingadjacent TN bands, this need more discussions since currently there are no 3GPP defined/specified TN bands specified.



Proposal 2: RAN4 to update the NTN-TN coexistence scenarios for above 10 GHz bands with the following figures:
[image: ]
Figure 1. Coexistence scenarios for use cases 1-4 (in above 10 GHz)
[image: ]
Figure 2. Coexistence scenarios for use cases 5-8 (in above 10 GHz)

In fact, the purposes of the studies are as reflected as below, in the following proposal.

Proposal 3: RAN4 to update the coexistence simulations TDoc with the simulation scope mentioned below:
	No.
	Combination
	Aggressor
	Victim
	Scope of Coexistence Simulation
	Study Phase

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

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

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

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

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

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

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

	8
	TN with NTN
	TN UL
	NTN DL
	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.




	R4-2301466
	Ericsson
	Proposal1: Study NTN-TN coexistence by assuming a reference frequency of 20GHz for NTN DL cases and 30 GHz NTN UL cases.
Proposal2: Consider the following BS/UE ACLR/ACS values for the NTN-TN coexistence study:
	Frequency band
	BS
	UE
	ACIR

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

	20 GHz 
	30
	26
	19
	25
	23.8
	18.2

	30 GHz 
	28
	24
	17
	23
	21.8
	16.2






Open issues summay
Open issues
Issue 1-1: Simulation frequency band
· Proposals
· Option 1(Thales):
	No.
	Combination
	Aggressor
	Victim
	Notes
	Study Phase

	1 
	TN with NTN
	NTN UL
	TN UL
	i1, with fc=27GHz for simulation purposes
	

	2
	TN with NTN
	TN UL
	NTN UL
	i2, with fc=27GHz for simulation purposes
	

	3
	TN with NTN
	NTN UL
	TN DL
	i3, with fc=27GHz for simulation purposes
	

	4 
	TN with NTN
	TN DL
	NTN UL
	i4, with fc=27GHz for simulation purposes
	

	5
	TN with NTN
	TN DL
	NTN DL
	i5, with fc=17GHz for simulation purposes
	

	6
	TN with NTN
	NTN DL
	TN DL
	i6, with fc=17GHz for simulation purposes
	

	7
	TN with NTN
	NTN DL
	TN UL
	i7, with fc=17GHz for simulation purposes
	

	8
	TN with NTN
	TN UL
	NTN DL
	i8, with fc=17GHz for simulation purposes
	

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



· Option 2(Ericsson): Study NTN-TN coexistence by assuming a reference frequency of 20GHz for NTN DL cases and 30 GHz NTN UL cases.
· Recommended WF
· Stick to the agreement made in RAN4 #104bis-e (R4-2217468): For and just for the purpose of coexistence study, use 30GHz as UL and 20GHz as DL. Whether NTN DL is needed depends on the conclusion of Issue 1-1 NTN DL simulation.

Issue 1-2: Coexistence scenario figure
· Proposal 
· Option 1(Thales): RAN4 to update the NTN-TN coexistence scenarios for above 10 GHz bands with the following figures:
[image: ]
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)
· [bookmark: _Hlk127808211]Option 2: other
· Recommended WF
· Option 1.

Issue 1-3: ACLR and ACS issue
· Proposal
· Option 1(Thales): 
	No.
	Combination
	Aggressor
	Victim
	Scope of Coexistence Simulation
	Study Phase

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

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

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

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

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

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

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

	8
	TN with NTN
	TN UL
	NTN DL
	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.



· Option 2(Ericsson): 
	Frequency band
	BS
	UE
	ACIR

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

	20 GHz 
	30
	26
	19
	25
	23.8
	18.2

	30 GHz 
	28
	24
	17
	23
	21.8
	16.2



· Recommended WF
· Option 2, noting that Option 1 and Option 2 are not exclusive and can be merged. 

Topic #2: Network layout model 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2300088
	Qualcomm 
	Table 1: Deployment scenarios between aggressor and victim
	No.
	Combination
	Aggressor
	Victim
	Contribution
	Notes

	1
	TN with NTN
	NTN UL
	TN UL
	NTN UE ACLR
(NTN UE to BS)

	Worst case should be when distance is very small between VSAT or ESIM and the BS.
Propose to drop VSAT inside the TN cluster 
Propose to study ESIM on the ground e.g., on top of train and to be dropped in the TN cluster because it can be considered as worst case compared to Aeronautical or Maritim ESIM

	2
	TN with NTN
	TN UL
	NTN UL
	NTN SAN ACS
(TN UE to Sat)

	Propose to use same assumption of activity factor as in [2] with 20% for Urban as it will be the worst case

	3
	TN with NTN
	NTN UL
	TN DL
	NTN UE ACLR
(NTN UE to TN UE)

	Propose to use same assumption as case 1, the deployment of VSAT/ESIM should be in close distances with TN UEs

	4
	TN with NTN
	TN DL
	NTN UL
	NTN SAN ACS
(BS to Sat)

	Propose to use same assumption as in case 2 of activity factor with 20% for Urban
Noting that the footprint of GEO beam at that frequency is smaller compared to S-band, so the number of active clusters will be much lower compared to before as in [2]

	5
	TN with NTN
	TN DL
	NTN DL
	NTN UE ACS
(BS to NTN UE)
	Same as above

	6
	TN with NTN
	NTN DL
	TN DL
	NTN SAN ACLR
(Sat to TN UE)
	Same as above

	7
	TN with NTN
	NTN DL
	TN UL
	NTN SAN ACLR
(Sat to BS)
	Same as above

	8
	TN with NTN
	TN UL
	NTN DL
	NTN UE ACS
(TN UE to NTN UE)
	Same as above



Proposal 1: To drop VSAT inside the TN cluster and to study ESIM on the ground e.g., on top of train that also to be dropped in the TN cluster because it can be considered as worst case compared to Aeronautical or Maritim ESIM.
Proposal 2: To use same assumption of the activity factor as in 3GPP TR 38.863 [2] with 20% for Urban as it will be the worst case. Noting that the footprint of GEO beam at the Ka band is smaller compared to S-band, so the number of active clusters will be much lower compared to the S-band studies in [2].


	R4-2301466
	Ericsson
	Proposal4: Urban macro TNs shall occupy 50% maximum of a satellite beam.
Proposal5: Agree on the deployment an observation rules as listed in Annex 1 (when NTN UEs are dropped at TN cluster edges) and Annex 2 (when NTN UEs are dropped in TN).

	R4-2300574

	CATT
	1） Further discuss how to consider the deployment of TN Urban areas. 
· Option 1: No deployment of TN outside TN Urban areas 
· Option 2: [TBD]% active ratio applied to Urban areas
· Option 3: Density of Urban TN
· Option 4: Others
Proposal 1: Adopt Option 2, 20% active ratio can be applied to urban areas.
Issue 2-2:  Network and UE deployment
· Proposals
· Option 1(Ericsson): See Annex 1
· Option 2 (Qualcomm): Based on Option 1, for NTN UE deployment, it can be dropped within TN clusters based on the deployment scenario.

Proposal 2: Adopt Option 1.

	R4-2301745
	ZTE
	Proposal 1: to consider the Rel-17 TN active ratio 20% as baseline and further discuss whether this could be reduced.
Proposal 2: to consider the Option 2 that NTN UE could be placed within TN cluster based on the deployment scenario.

	R4-2301364
	Samsung
	Proposal 1: Consider Urban TN with density in the NTN satellite beam covered area.




Open issues summay
Open issues
Issue 2-1:  Network and UE deployment
· Proposals
· Option 1(Ericsson, CATT): Agree on the deployment an observation rules as listed in Annex 2 (when NTN UEs are dropped at TN cluster edges) and Annex 3 (when NTN UEs are dropped in TN).
· Option 2(ZTE): Based on Option 1, for NTN UE deployment, it can be dropped within TN clusters based on the deployment scenario, and NTN UE could be placed within TN cluster based on the deployment scenario.
· Option 3(Qualcomm): To drop VSAT inside the TN cluster and to study ESIM on the ground e.g., on top of train that also to be dropped in the TN cluster because it can be considered as worst case compared to Aeronautical or Maritime ESIM.
	No.
	Combination
	Aggressor
	Victim
	Contribution
	Notes

	1
	TN with NTN
	NTN UL
	TN UL
	NTN UE ACLR
(NTN UE to BS)
	Worst case should be when distance is very small between VSAT or ESIM and the BS.
Propose to drop VSAT inside the TN cluster
Propose to study ESIM on the ground e.g., on top of train and to be dropped in the TN cluster because it can be considered as worst case compared to Aeronautical or Maritim ESIM

	2
	TN with NTN
	TN UL
	NTN UL
	NTN SAN ACS
(TN UE to Sat)
	Propose to use same assumption of activity factor as in [2] with 20% for Urban as it will be the worst case

	3
	TN with NTN
	NTN UL
	TN DL
	NTN UE ACLR
(NTN UE to TN UE)
	Propose to use same assumption as case 1, the deployment of VSAT/ESIM should be in close distances with TN UEs

	4
	TN with NTN
	TN DL
	NTN UL
	NTN SAN ACS
(BS to Sat)
	Propose to use same assumption as in case 2 of activity factor with 20% for Urban
Noting that the footprint of GEO beam at that frequency is smaller compared to S-band, so the number of active clusters will be much lower compared to before as in [2]

	5
	TN with NTN
	TN DL
	NTN DL
	NTN UE ACS
(BS to NTN UE)
	Same as above

	6
	TN with NTN
	NTN DL
	TN DL
	NTN SAN ACLR
(Sat to TN UE)
	Same as above

	7
	TN with NTN
	NTN DL
	TN UL
	NTN SAN ACLR
(Sat to BS)
	Same as above

	8
	TN with NTN
	TN UL
	NTN DL
	NTN UE ACS
(TN UE to NTN UE)
	Same as above



· Recommended WF
· NTN UE could be dropped within TN cluster. 
· Further discuss the deployment in Annex 2 and Annex 3. 
· Await the conclusion of NTN UE types (A/M/L) in [142]. 

Issue 2-2 Deployment of TN Urban areas
· Proposals
· Option 1(Ericsson):  Urban macro TNs shall occupy 50% maximum of a satellite beam.
· Option 2(CATT, Qualcomm): 20% active ratio can be applied to urban areas.
· Option 3(Samsung): Density of Urban TN to be difined
· Recommended WF
· Further discuss options above. 

Topic #3: System parameters
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2301466
	Ericsson
	Proposal6: RAN4 should define an antenna pointing accuracy assumption when considering NTN VSAT devices.
Proposal7: RAN4 should further discuss how to simulate NTN VSAT (fixed) devices.
In RAN4#104bis-e meeting, Thales proposed ([4]) to use the following model for VSAT UE antenna: 

Where:
·   is the Bessel function of first type and first order with argument x
·  is the angle in a  spherical coordinates system,
· 
· D : Antenna diameter
·  : Wavelength

This model seems aligned with the literature dealing with parabolic antenna modelization for simulations purpose. 

Proposal8: Reuse the proposed antenna model described above.  

Proposal9: Adopt the following parameters for fixed and mobile VSAT:
	Characteristics
	Fixed or mobile VSAT 

	Polarisation
	circular

	Rx Antenna gain 
	39.7 dBi 

	Antenna temperature
	150 K

	Noise figure
	1.2 dB

	Tx transmit power
	2 W (33 dBm)

	Tx antenna gain
	43.2 dBi



Proposal10: Adopt the following TN antenna parameters:
	
	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




	      R4-2300574

	CATT
	Issue 3-4: Set-1 NTN satellite Noise figure in dB   
Proposal 3: Adopt Option1.

Issue 3-5: Number of active UE (UL)   
Proposal 4: Adopt Option 1(9 UEs and 2RBs per UE for GEO and LEO).

Issue 3-6: NTN Fixed VSAT UE  
Proposal 5: Adopt Option 1.

Issue 3-7: NTN movable VSAT UE  
Proposal 6: Adopt option 1 with our following slightly update.
· Option 1(Samsung, CATT, ZTE):
	Characteristics
	ESIM (TR 38.821)
	ESIM (ITU)

	Antenna type and configuration
	Directional
(M,N,P,Mg,Ng) = (128,128,2,1,1); 
(dV,dH) = (0.5, 0.5)λ with directional antenna element (HPBW=90 deg)
	Antenna pattern: S.580-6

	Polarisation
	Linear: +/-45°X-pol
	

	Element gain including loss
	3 dBi per element
	

	Rx Antenna gain 
	45dBi(per polarization)
	45 dBi

	Antenna temperature
	150 K
	

	Noise figure
	[1.2 dB/
11/13dB]
	

	Tx transmit power
	10*log10(128*128)+7 dBm
	Transmit power density（dBW/Hz）-46.3

	Tx antenna gain 
	45dBi (per polarization)
	45 dBi



Issue 3-8: NTN UE height
Adopt Option 2, 2m

Issue 3-9: Horizontal boresight and Vertical tilt assumptions of NTN UEs 
Proposal 8: Adopt new option 3: fixed tilt values is not needed.

Issue 3-10: TN parameters
Proposal 9: Adopt option 1 and option 2.

Issue 3-11: Satellite and UE Antenna and beam forming pattern modelling 
Proposal 10: Adopt option 1.

Issue 3-12: TN BS antenna modelling 
Proposal 11: Adopt Option 1.

	R4-2302535
	Thales
	Proposal 4: RAN4 shall consider a normalised SAN antenna pattern for Ka-Band coexistence studies and related half-power beam-width (). Either Option 1 or Option 2 (optimised with respect to secondary lobes) can be used, with a preference for Option 2:
	Options
	Equations
	Half-power beam-width  Value

	Option 1 
(see TR 38.811)
	
	

	Option 2 
(new equation)
	
	



where:
·   is the Bessel function of first type and  order with argument x
·  is the angle in a  spherical coordinates system,
· 
· D : Antenna diameter
·  : Wavelength

Proposal 5: RAN4 shall consider a normalised SAN antenna pattern for Ka-Band coexistence studies and related half-power beam-width ():
	Equations (Option 2)
	Half-power beam-width  Value

	
	



where:
·   is the Bessel function of first type and  order with argument x
·  is the angle in a  spherical coordinates system,
· 
· D : Antenna diameter
·  : Wavelength

Proposal 6: Moreover, the following set of SAN parameters are proposed for Ka-Band in DL (Set-1 from TR 38.821):
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



Proposal 7: Moreover, the following set of SAN parameters are proposed for Ka-Band in UL (Updated Set-1 from TR 38.821):
Ka-Band UpLink (i.e. ~30 GHz for UL) for different satellite orbits

	SAN parameters
	GEO
	LEO-1200 km
	LEO-600 km

	Equivalent satellite antenna aperture (m)
	3,33
	0,33
	0,33

	G/T max (dB/K)
	30,4
	10,4
	10,4

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

	Earth temperature (K)
	290
	290
	290

	Satcom Repeater Noise Figure (dB)
	3,5
	3,5
	3,5



Proposal 8: RAN4 shall consider only parabolic/dish antenna NTN UE for coexistence studies (worst case).

Proposal 9: RAN4 shall use for coexistence studies the NTN UE antenna pattern as described by the following relation: 

where:
·   is the Bessel function of first type and first order with argument x,
·  is the angle in a  spherical coordinates system,
· ,
· D : antenna diameter,
·  : wavelength.
The normalised antenna pattern, expressed in decibels, is given by the following relation:


Proposal 10: With respect to NTN UE secondary lobes and related coexistence analysis, RAN4 to use the recommendation from ITU-R S.465-6: 
The following reference radiation patterns should be adopted for angles between the direction considered and the axis of the main beam for frequencies in the range from 2 to 31 GHz:

		G    32  –  25 log 		dBi		for  min          48°
		       –10				dBi		for    48°        180°

where:
	min    1° or 100 /D degrees, whichever is the greater, for D/ ≥ 50.
	min =  2° or 114 (D/)–1.09 degrees, whichever is the greater, for D/ < 50.


Proposal 11: For secondary NTN UE lobes, RAN4 shall use ITU-R S.465-6 limit as reference for coexistence studies instead of complete antenna pattern with all the side lobes (which would require intensive simulations):
[image: ]

Proposal 12: RAN4 to select between [Option1] and [Option2] to define the NTN UE parameters:
[Option1] For the coexistence analysis in Ka-Band, RAN4 to use the following NTN UE parameters:
Table x. NTN UE Parameters
	NTN UE Parameters
	
	Tx (Uplink)
	Rx (Downlink)

	Polarisation
	 
	Circular
	Circular

	Low Frequency 
	(MHz)
	27 500
	17 700

	Centre frequency
	 
	28 750
	18 950

	High frequency
	 
	30 000
	20 200

	Efficiency
	 
	60%
	57%

	On-axis antenna gain at Fc
	(dBi)
	42,9
	39,0

	Output power
	(W)
	2
	

	Output power
	(dBW)
	3,0
	 

	Output loss
	(dB)
	-1,0
	 

	EIRP
	 
	44,9
	 

	Receiver noise figure
	(dB)
	 
	1,2

	Feeder loss
	(dB)
	 
	-0,50

	Sky temperature
	(K)
	 
	30

	Ground temperature
	(K)
	 
	10

	Antenna temperature
	(K)
	
	40

	G/T figure of merit
	(dB/K)
	 
	16,5



 	[Option2] RAN4 to use the following NTN UE parameters:
Table x. NTN UE Parameters
	NTN UE Parameters
	
	Tx (Uplink)
	Rx (Downlink)

	Polarisation
	 
	Circular
	Circular

	Low Frequency 
	(MHz)
	27 500
	17 700

	Centre frequency
	 
	28 750
	18 950

	High frequency
	 
	30 000
	20 200

	Efficiency
	 
	60%
	57%

	On-axis antenna gain at Fc
	(dBi)
	42,9
	39,0

	Output power at antenna input
	(W)
	2
	

	Output power at antenna input
	(dBW)
	3,0
	 

	Output loss
	(dB)
	-1,0
	 

	Peak EIRP (on-axis)
	 
	44,9
	 

	Equivalent Receiver Noise Figure
	(dB)
	 
	2,1

	Feeder loss
	(dB)
	 
	-0,50




	R4-2300088
	Qualcomm
	Proposal 6: To further discuss and refine the NTN UE height and to target the worst-case assumption either by considering uniform distribution to reflect the different building heights or study two cases one with low height and the other one with max height on land to reflect the best-case and worst-case scenarios.
Proposal 7: To study different elevation angles and to consider the worst-case assumptions for the NTN UE (VSAT) vertical tilt.
Proposal 8: To assume the TN ISD with 300 m for the 20 GHz frequency range.

	R4-2301745
	ZTE
	Proposal 3: to consider the Option 1 for SAN noise figure.
Proposal 4: see more clarify from satellite vendors for potential active UEs at the same time;
Proposal 5: for UE in the GEO scenario, to consider the option 1 as baseline and evaluation results could be also allowed if there are no big difference between option 1 and option 2.
Proposal 6: for phase antenna array of LEO UE, to consider the option 1 as baseline and its detailed antenna configuration could be further discussed.
Proposal 7: for NTN UE height, the main use case and deployment scenario should be further clarified firstly and then further discuss its operating height for it.
Proposal 8: prefer to go with option 2 with the assumption of 2/3-Axis Stabilized + Auto Skew operation platform with assistance information Built in Gyro or GPS information.
Proposal 9: dish antenna is considered for GEO UE and phase antenna array is considered for LEO UE. 

	R4-232108
	Huawei
	Proposal 1: it’s to use one type of VSAT UE with dish antenna in GEO scenario and one type of phased array antenna UE in LEO-600 and LEO-1200 scenarios.
Proposal 2: Modify the noise figure value of NTN UE to 9dB.
Proposal 3: Adopt the following phased array antenna UE parameters:
Table 2‑1 UE phased array antenna Tx characteristics
	Ka band UE phased array antenna

	1
	Ka band UE phased array antenna Characteristics

	1.1
	Antenna pattern
	[bookmark: OLE_LINK1]TR 38.921

	1.2
	Element gain (dBi) (Note 2)
	5.2

	1.3
	Horizontal/vertical 3 dB beam width of single element (degree) 
	90° for H
90° for V

	1.4
	Horizontal/vertical front‑to‑back ratio (dB)
	30 dB

	1.5
	Antenna polarization 
	Circular（RHCP or LHCP）

	1.6
	Antenna array configuration (Row × Column)(Note 4)
	40*40 elements

	1.7
	Number of supported polarizations, P
	1 

	1.8
	Horizontal/Vertical radiating element spacing 
	0.5 of wavelength for H, 0.5 of wavelength for V 

	1.9
	Array Ohmic loss (dB) (Note 2)
	2

	1.10
	Conducted power (before Ohmic loss) per antenna element (dBm) (Note 3) 
	8 dBm

	1.11
	maximum coverage angle in the horizontal plane (degrees)
	0~360 degrees

	1.12
	vertical coverage range (degrees) between beam direction and normal direction
	0~60 degrees

	1.13
	normal direction
	Toward Z+ axis



· Note 1:	Void
· Note 2:	The element gain in row 1.2 includes the loss given in row 1.9.
· Note 3:	The conducted power per element assumes Row × Column ×Number of supported polarizations elements (i.e. power per H/V polarized element). 
· Note 4:	Row × Column means there are Row vertical and Column horizontal radiating elements.
A separate antenna is used for Rx:
Table 2‑2 UE phased array antenna Rx characteristics
	Rx antenna gain
	Same as Tx antenna gain

	Noise figure
	9dB

	Rx Feeder loss
	2dB

	Antenna temperature
	150 K 

	Max G/T figure of merit
	1.8 dB/K (NOTE)

	Typical UE height
	1m

	
NOTE:	For the computation of G/T or figure of merit, following formula applies in dB:
G/T = Ga – NF – 10*LOG (To+(Ta-To)/(100.1*NF))
Where:
-	Antenna Gain : Ga in dBi
-	Ambient Temperature : T0 (usually 290 K)
-	Antenna temperature : Ta (typically 290 K with 0 dBi gain and 150 K with >30 dBi gain)
-	Noise Figure: NF in dB


Proposal 4: it’s to use one type of dish antenna SAN in GEO scenario and one type of phased array antenna SAN in LEO-600 and LEO-1200 scenarios.
Proposal 5: Modify the noise figure value of SAN to 9dB.
Proposal 6: Adopt the following phased array antenna SAN parameters:
Tx and Rx antenna are separate antenna. 
Table 2‑3 SAN phased array antenna Tx characteristics
	Ka band SAN phased array antenna

	1
	Ka band SAN phased array antenna Characteristics

	1.1
	Antenna pattern
	TR 38.921

	1.2
	Element gain (dBi) (Note 2)
	4

	1.3
	Horizontal/vertical 3 dB beam width of single element (degree) 
	90 for H
90 for V

	1.4
	Horizontal/vertical front‑to‑back ratio (dB)
	30

	1.5
	Antenna polarization 
	Circular（RHCP or LHCP）

	1.6
	Antenna array configuration (Row × Column)(Note 4)
	441 elements (21*21)

	1.7
	Number of supported polarizations, P
	1

	1.8
	Horizontal/Vertical radiating element spacing 
	0.5 of wavelength for H
0.5 of wavelength for V

	1.9
	Array Ohmic loss (dB) (Note 2)
	2

	1.10
	Conducted power (before Ohmic loss) per antenna element (dBm) (Note 3) 
	10dBm

	1.11
	maximum coverage angle in the horizontal plane (degrees)
	360 degrees

	1.12
	vertical coverage range (degrees) between beam direction and normal direction
	54 degrees

	1.13
	normal direction
	Toward Z- axis


· Note 1:	Void
· Note 2:	The element gain in row 1.2 includes the loss given in row 1.9.
· Note 3:	The conducted power per element assumes Row × Column ×Number of supported polarizations elements (i.e. power per H/V polarized element).
Note 4: Row × Column means there are Row vertical and Column horizontal radiating elements.
Table 2‑4 SAN phased array antenna Rx characteristics
	Rx antenna gain
	Same as Tx antenna gain

	Noise figure
	9

	Rx Feeder loss
	2dB

	Max G/T figure of merit
	-5 (dB/K) (Note)

	NOTE:	For the computation of G/T or figure of merit, following formula applies in dB:
G/T = Ga – NF – 10*LOG (To+(Ta-To)/(100.1*NF))
Where:
-	Antenna Gain : Ga in dBi
-	Ambient Temperature : T0 (usually 290 K)
-	Antenna temperature : Ta (typically 290 K with 0 dBi gain and 150 K with >30 dBi gain)
-	Noise Figure: NF in dB



Proposal 7: In case of 200MHz BW and SCS 120 kHz, 3 UEs and 44RBs per UE for GEO and LEO are configured for coexistence simulation.

	R4-2301364
	Samsung
	Proposal 2: propose Table 1 as the Set-1 NTN satellite Noise figure assumptions.
Proposal 3: propose Table 2 as the parameters for the NTN Fixed VSAT UE.
Proposal 4: Propose Table 3 as the antenna parameters for the NTN movable VSAT UE.
Proposal 5: Propose Table 4 as the Horizontal boresight and Vertical tilt assumptions of NTN UEs
Proposal 6: TN parameters of Dense Urban Micro base station need to be considered.
Proposal 7: Refers to TR 38.863 to determine the Satellite and UE Antenna and beam forming pattern modelling.
Proposal 8: Base station and UE antenna pattern modelling are proposed according to the TR 38.803.



Open issues  summay
Open issues 
Sub-topic 3-1

Issue 3-1: Set-1 NTN SAN Noise figure in dB   
· Proposals
· Option 1(Ericsson, Samsung, CATT, ZTE): 
	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



· Option 2(Huawei): 9dB
· Recommended WF
· TBA

Issue 3-2: NTN Downlink parameters
· Proposals
· Option 1(Thales): the following set of SAN parameters are proposed for Ka-Band in DL (Set-1 from TR 38.821):
· 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



· Option 2: other
· Recommended WF
· TBA

Issue 3-3: Number of active UE (UL)   
· Proposals
· Option 1(Ericsson): 9 UEs and n RBs per UE for GEO and LEO
· Option 2(CATT): 9 UEs and 2 RBs per UE for GEO and LEO
· Option 3(Qualcomm): The NTN UE UL bandwidth, to follow the same assumption as in [3] and divide the total bandwidth by the number of NTN UEs. For the number of NTN UEs to follow the same assumption as in 3GPP TR 38.821 [3] and use 10 NTN UEs.
· Option 4(ZTE): see more clarify from satellite vendors for potential active UEs at the same time
· Option 5(Huawei): In case of 200MHz BW and SCS 120 kHz, 3 UEs and 44RBs per UE for GEO and LEO are configured for coexistence simulation.
· Recommended WF
· As first step to agree that the NTN UE UL bandwidth will be divided in total by then number of NTN UEs
· Further discuss the number of UEs and RBs for different BW and SCS. 

Issue 3-4: NTN UE height
· Proposals
· Option 1 (ZTE): 
	Fixed VSAT
	M-ESIM
	A-ESIM
	L-ESIM

	22.5m
	22.5m
	3~14km
	1.5-22.5m



· Option 2 (Thales, CATT): 2m 
· Option 3(Qualcomm): To further discuss and refine the NTN UE height and to target the worst-case assumption either by considering uniform distribution to reflect the different building heights or study two cases one with low height and the other one with max height on land to reflect the best-case and worst-case scenarios.
· Recommended WF
· TBA

Issue 3-5: Horizontal boresight and Vertical tilt assumptions of NTN UEs 
· Proposals
· Option 1 (Samsung): 
	
	GEO
	LEO

	Antenna vertical tilt 
	 20 degree above horizontal
	30 degree above horizontal

	Antenna horizontal boresight
	Following Serving satellite or random between (0-360)
	Following Serving satellite or random between (0-360)



· Option 2 (ZTE): 
· Fixed tilt values is not needed. 
· FFS for A-ESIM in taking-off and landing period, as well as portable stations. 
· prefer to go with option 2 with the assumption of 2/3-Axis Stabilized + Auto Skew operation platform with assistance information Built in Gyro or GPS information
· Option 3 (CATT): fixed tilt values is not needed.
· Option 4 (Qualcomm): To study different elevation angles and to consider the worst-case assumptions for the NTN UE (VSAT) vertical tilt.
· Recommended WF
· To recall the discussion of this issue in last meeting, the purpose is to define a range of NTN UE antenna direction for simulation since the antenna of NTN UE operating in bands above 10GHz is directional, unlike the antenna of NTN UE operating in S-band and L-band. 

Issue 3-6: NTN VSAT devices antenna pointing accuracy assumption
· Proposals
· Option 1(Ericsson): RAN4 should define an antenna pointing accuracy assumption when considering NTN VSAT devices.
· Option 2 : No
· Recommended WF
· TBA

Issue 3-7: Methodology of simulate NTN VSAT (fixed) devices
· Proposals
· Option 1(Ericsson): RAN4 should further discuss how to simulate NTN VSAT (fixed) devices
· Option 2 : Other
· Recommended WF
· TBA

Issue 3-8: Parameters for Ka-Band UpLink (i.e. ~30 GHz for UL) for different satellite orbits
· Proposals
· Option 1 (Thales): The following set of SAN parameters are proposed for Ka-Band in UL (Updated Set-1 from TR 38.821) 
	SAN parameters

	GEO

	LEO-1200 km
	LEO-600 km

	Equivalent satellite antenna aperture (m)
	3,33
	0,33
	0,33

	G/T max (dB/K)
	30,4
	10,4
	10,4

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

	Earth temperature (K)
	290
	290
	290

	Satcom Repeater Noise Figure (dB)
	3,5
	3,5
	3,5


· Option 2: other
· Recommended WF
· TBA

Sub-topic 3-2
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 3-9-1: TN parameters – Dense Urban Micro BS
· Proposals
· Option1 (Samsung, CATT): TN parameters of Dense Urban Micro base station need to be considered.
· Option 2: No
· Recommended WF
· TBA

Issue 3-9-2: TN parameters – UE maximum Output power
· Proposals
· Option1  (CATT): to update the UE maximum output power from 23dBm to UE peak EIRP as 22.4dBm for both Urban;
· Recommended WF
· TBA

Issue 3-9-3: TN parameters – TN ISD
· Proposals
· Option1 (Qualcomm): To assume the TN ISD with 300 m for the 20 GHz frequency range.
· Recommended WF
· TBA

Sub-topic 3-3
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 3-10: SAN and UE Antenna type 
· Proposals
· Option 1(CATT): Refer to TR 38.863 with Ka parameters in TR 38.821 as well as those in relevant issues.
· Option 2(Thales): Dish/parabolic antenna is with priority
· Option 3: Phased array antenna is with priority
· Option 4(ZTE): dish antenna is considered for GEO UE and phase antenna array is considered for LEO UE.
· Option 5(Huawei): 
· It’s to use one type of VSAT UE with dish antenna in GEO scenario and one type of phased array antenna UE in LEO-600 and LEO-1200 scenarios.
· It’s to use one type of dish antenna SAN in GEO scenario and one type of phased array antenna SAN in LEO-600 and LEO-1200 scenarios.
· Recommended WF
· Further discuss how dish and / or phased array antenna should be considered in co-ex study.

Issue 3-11: Ka-Band SAN Antenna pattern  
· Proposals
· Option1 & 2
	Options
	Equations

	Option 1(Ericssion)
	

	Option 2(Thales)
	


where:
·   is the Bessel function of first type and  order with argument x
·  is the angle in a  spherical coordinates system,
· 
· D : Antenna diameter
·  : Wavelength
· Option 3(Huawei): 
	SAN phased array antenna Tx characteristics

	1
	Ka band SAN phased array antenna Characteristics

	1.1
	Antenna pattern
	TR 38.921

	1.2
	Element gain (dBi) (Note 2)
	4

	1.3
	Horizontal/vertical 3 dB beam width of single element (degree) 
	90 for H
90 for V

	1.4
	Horizontal/vertical front‑to‑back ratio (dB)
	30

	1.5
	Antenna polarization 
	Circular（RHCP or LHCP）

	1.6
	Antenna array configuration (Row × Column)(Note 4)
	441 elements (21*21)

	1.7
	Number of supported polarizations, P
	1

	1.8
	Horizontal/Vertical radiating element spacing 
	0.5 of wavelength for H
0.5 of wavelength for V

	1.9
	Array Ohmic loss (dB) (Note 2)
	2

	1.10
	Conducted power (before Ohmic loss) per antenna element (dBm) (Note 3) 
	10dBm

	1.11
	maximum coverage angle in the horizontal plane (degrees)
	360 degrees

	1.12
	vertical coverage range (degrees) between beam direction and normal direction
	54 degrees

	1.13
	normal direction
	Toward Z- axis

	Note 1:	Void
Note 2:	The element gain in row 1.2 includes the loss given in row 1.9.
Note 3:	The conducted power per element assumes Row × Column ×Number of supported polarizations elements (i.e. power per H/V polarized element).
Note 4: Row × Column means there are Row vertical and Column horizontal radiating elements.



	SAN phased array antenna Rx characteristics

	Rx antenna gain
	Same as Tx antenna gain

	Noise figure
	9

	Rx Feeder loss
	2dB

	Max G/T figure of merit
	-5 (dB/K) (Note)

	NOTE:	For the computation of G/T or figure of merit, following formula applies in dB:
G/T = Ga – NF – 10*LOG (To+(Ta-To)/(100.1*NF))
Where:
-	Antenna Gain : Ga in dBi
-	Ambient Temperature : T0 (usually 290 K)
-	Antenna temperature : Ta (typically 290 K with 0 dBi gain and 150 K with >30 dBi gain)
-	Noise Figure: NF in dB



· Recommended WF
· TBA

Issue 3-12: NTN Fixed VSAT UE  
· Proposals:
Moderator’s note: New proposals have been added in corresponding legacy Options, using color marks indicating contributors of those elements.  
	Characteristics
	Option 1 (Ericsson, Samsung, ZTE, CATT)
	Option 2 (Thales)

	Antenna type and configuration
	Directional
Section 6.4.1 of [2] with 60 cm equivalent aperture diameter
	

	Polarisation
	Circular
	Circular

	Efficiency
	
	UL 60%, DL 57%

	Rx Antenna gain 
	39.7 dBi 
	39 dBi

	Noise figure
	1.2 dB
	Option 2-1: 
	Option 2-2: 

	
	
	1.2 dB
	2.1 dB (equivalent)

	Rx Feeder loss
	-0.5dB
	-0.5 dB
	-0.5 dB

	Antenna temperature
	150 K
	40 K (Note: T_sky + T_ground)
	N/A

	Sky temperature
	N/A
	30 K
	N/A

	Ground temperature
	N/A
	10 K
	N/A

	G/T figure of merit
	15.35 (dB/K) (Note 2)
	16.5 dB/K
	N/A

	Tx transmit power
	2 W (33 dBm)
	2W (3dBW)

	Tx antenna gain
	43.2 dBi
	42.9 dBi

	Output loss
	N/A
	-1.0

	EIRP
	45.2 dBW
	44.9 dBm

	UE height
	FFS
	

	
	NOTE 1:	VSAT terminal characteristics could be implemented with phased array antenna
NOTE 2:	For the computation of G/T or figure of merit, following formula applies in dB:
G/T = Ga – NF – 10*LOG (To+(Ta-To)/(100.1*NF))
Where:
-	Antenna Gain : Ga in dBi
-	Ambient Temperature : T0 (usually 290 K)
-	Antenna temperature : Ta (typically 290 K with 0 dBi gain and 150 K with >30 dBi gain)
-	Noise Figure: NF in dB
	



· Option 3(Huawei): noise figure value of NTN UE to 9dB
· Recommended WF
· TBA

Issue 3-13: NTN movable VSAT UE Antenna Pattern  
· Proposals
· Option 1-3(Samsung, CATT, ZTE):
	Characteristics
	ESIM (TR 38.821)
	ESIM (TR 38.821),CATT
	ESIM (ITU)

	Antenna type and configuration
	Directional
(M,N,P,Mg,Ng) = (128/64,128/32,2,1,1); 
(dV,dH) = (0.5, 0.5)λ with directional antenna element (HPBW=65/90 deg)
	Directional
(M,N,P,Mg,Ng) = (128,128,2,1,1); 
(dV,dH) = (0.5, 0.5)λ with directional antenna element (HPBW=90 deg)
	Antenna pattern: S.580-6

	Polarisation
	Linear: +/-45°X-pol
	Linear: +/-45°X-pol
	

	Element gain including loss
	5.5dBi
	3 dBi per element 
	

	Rx Antenna gain 
	45.3dBi/
3dBi per elemant
	45dBi(per polarization)
	45 dBi

	Antenna temperature
	150 K
	150 K
	

	Noise figure
	1.2 dB/
11/13dB
	1.2 dB/
11/13dB
	

	Tx transmit power
	Transmit power density（dBW/Hz）-46.3/
10*log10(64*32)+7 dBm)
	10*log10(128*128)+7 dBm 
	Transmit power density（dBW/Hz）-46.3

	Tx antenna gain 
	45.3dBi (per polarization)/
3 dBi per element
	45dBi(per polarization)
	45 dBi



· Option 4 (Thales): 
a) RAN4 shall use for coexistence studies the NTN UE antenna pattern as described by the following relation: 

where:
·   is the Bessel function of first type and first order with argument x,
·  is the angle in a  spherical coordinates system,
· ,
· D : antenna diameter,
·  : wavelength.
The normalised antenna pattern, expressed in decibels, is given by the following relation:


b) With respect to NTN UE secondary lobes and related coexistence analysis, RAN4 to use the recommendation from ITU-R S.465-6: 
The following reference radiation patterns should be adopted for angles between the direction considered and the axis of the main beam for frequencies in the range from 2 to 31 GHz:

		G    32  –  25 log 		dBi		for  min          48°
		       –10				dBi		for    48°        180°

where:
	min    1° or 100 /D degrees, whichever is the greater, for D/ ≥ 50.
	min =  2° or 114 (D/)–1.09 degrees, whichever is the greater, for D/ < 50.

c) For secondary NTN UE lobes, RAN4 shall use ITU-R S.465-6 limit as reference for coexistence studies instead of complete antenna pattern with all the side lobes (which would require intensive simulations):

[image: ]

· Option 3 (Ericsson): Fixed VSAT parameters apply to mobile VSAT as well. 
· Option 4 (Huawei):

	UE phased array antenna Tx characteristics

	1
	Ka band UE phased array antenna Characteristics

	1.1
	Antenna pattern
	TR 38.921

	1.2
	Element gain (dBi) (Note 2)
	5.2

	1.3
	Horizontal/vertical 3 dB beam width of single element (degree) 
	90° for H
90° for V

	1.4
	Horizontal/vertical front‑to‑back ratio (dB)
	30 dB

	1.5
	Antenna polarization 
	Circular（RHCP or LHCP）

	1.6
	Antenna array configuration (Row × Column)(Note 4)
	40*40 elements

	1.7
	Number of supported polarizations, P
	1 

	1.8
	Horizontal/Vertical radiating element spacing 
	0.5 of wavelength for H, 0.5 of wavelength for V 

	1.9
	Array Ohmic loss (dB) (Note 2)
	2

	1.10
	Conducted power (before Ohmic loss) per antenna element (dBm) (Note 3) 
	8 dBm

	1.11
	maximum coverage angle in the horizontal plane (degrees)
	0~360 degrees

	1.12
	vertical coverage range (degrees) between beam direction and normal direction
	0~60 degrees

	1.13
	normal direction
	Toward Z+ axis

	Note 1:	Void
· Note 2:	The element gain in row 1.2 includes the loss given in row 1.9.
· Note 3:	The conducted power per element assumes Row × Column ×Number of supported polarizations elements (i.e. power per H/V polarized element). 
· Note 4:	Row × Column means there are Row vertical and Column horizontal radiating elements.



A separate antenna is used for Rx:
	UE phased array antenna Rx characteristics

	Rx antenna gain
	Same as Tx antenna gain

	Noise figure
	9dB

	Rx Feeder loss
	2dB

	Antenna temperature
	150 K 

	Max G/T figure of merit
	1.8 dB/K (NOTE)

	Typical UE height
	1m

	
NOTE:	For the computation of G/T or figure of merit, following formula applies in dB:
G/T = Ga – NF – 10*LOG (To+(Ta-To)/(100.1*NF))
Where:
-	Antenna Gain : Ga in dBi
-	Ambient Temperature : T0 (usually 290 K)
-	Antenna temperature : Ta (typically 290 K with 0 dBi gain and 150 K with >30 dBi gain)
-	Noise Figure: NF in dB



· Recommended WF
· TBA

Issue 3-14: TN BS antenna modelling 
· Proposals
· Option 1(Ericsson, CATT): Adopt the following TN antenna parameters:
	
	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



· Recommended WF
· Two sub-items are listed as Issue 3-14-1 and Issue 3-14-2

Issue 3-14-1 Horizontal 3dB /vertical 3dB 3 dB beam width of single element (degree)
· Proposals
· Option 1(CATT, Ericsson): Adopt 90 degree for 0.5 wavelengths Horizontal/Vertical element spacing.
· Recommended WF
· Agree on Option 1

Issue 3-14-2 Maximum directional gain of an antenna element GE,max
· Proposals
· Option 1(CATT, Ericsson): Adopt 5.5dBi for 90-degree horizontal/vertical 3dB beamwidth.
· Recommended WF
· Agree on Option 1

Topic #4: Evaluation methodology 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2301466
	Ericsson
	Proposal: Use UMi propagation model between NTN UEs and TN UEs. 

	R4-2300574
	CATT
	Issue 4-1:  Propagation model between NTN UE and TN UE
Proposal 12: Adopt following new Option 3.
· Option 3: 
Propagation model between NTN UE (on ground) and TN UE should reference to the following propagation model,
- TN UE-to- TN BS: UMi in TR 38.901 with h_BS=hNTN,UE, where TN BS needs to be replaced by NTN UE
 + Penetration loss see TR 38.803

	R4-2300088
	Qualcomm
	[bookmark: _Hlk127905105]Proposal 4: For the propagation model, to use same assumptions as in [3] and consider the atmospheric losses and the scintillation losses.



Open issues summary
Sub-topic 4-1
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 4-1:  Propagation model between NTN UE and TN UE
· Proposals
· Option 1 (ZTE): 
1) Propagation model between NTN UE (on ground) and TN UE should reference to the following propagation model,
	- UE-to-UE: UMi (h_BS=1.5 m ~ 22.5 m) 
 + penetration loss see TR 38.803
2) Propagation model between A-ESIM and TN UE, use the NTN channel model
3) Propagation model between M-ESIM and TN UE
· Option 2 (Huawei): to explicitly draft propagation model between NTN UE and TN UE as below
	Scenario
	Pathloss [dB], fc is in GHz and d is in meters (6)
	Shadow
fading
std [dB]
	Applicability range,
antenna height
default values 

	UMi - Street Canyon
LOS
	




	σSF=4.0


 σSF=4.0
	10m < d2D < d'BP 1)
d'BP < d2D <5000m
1.5m ≦ hUT≦ 22.5m
hBS = 10 m

	UMi – Street Canyon NLOS
	



	σSF=7.82
	10 m < d2D < 5000m
1.5m ≦ hUT≦ 22.5m
hBS = 10 m
Explanations: see note 4

	Note 1:	d'BP  = 4 h'BS h'UT fc/c, where fc is the centre frequency in Hz, c = 3.0108 m/s is the propagation velocity in free space, and h'BS and h'UT are the effective antenna heights at the BS and the UT, respectively. In UMi scenario the effective antenna heights h'BS and h'UT are computed as follows: h'BS = hBS – 1.0 m, h'UT = hUT–1.0 m, where hBS and hUT are the actual antenna heights, and the effective environment height is assumed to be equal to 1.0 m. In UMa scenario the effective antenna heights h'BS and h'UT are computed as follows: h'BS = hBS – hE, h'UT = hUT – hE, where hBS and hUT  are the actual antenna heights, and the effective environment height hE is a function of the link between a BS and a UT. In the event that the link is determined to be LOS, hE=1m with a probability equal to 1/(1+C(d2D, hUT)) and chosen from a discrete uniform distribution uniform(12,15,…,(hUT-1.5)) otherwise.
Note 2:	The applicable frequency range of the PL formula in this table is 0.8 < fc < fH GHz, where fH = 30 GHz for RMa and fH = 100 GHz for all the other scenarios. It is noted that RMa pathloss model for >7 GHz is validated based on a single measurement campaign conducted at 24 GHz.
Note 3:	UMa NLOS pathloss is from TR36.873 with simplified formatand and PLUMa-LOS = Pathloss of UMa LOS outdoor scenario.
Note 4:	PLUMi-LOS = Pathloss of  UMi-Street Canyon LOS outdoor scenario.
Note 5:	Break point distance dBP  = 2π hBS hUT fc/c, where fc is the centre frequency in Hz, c = 3.0  108 m/s is the propagation velocity in free space, and hBS and hUT are the antenna heights at the BS and the UT, respectively.
Note 6:	fc  denotes the center frequency normalized by 1GHz, all distance related values are normalized by 1m, unless it is stated otherwise.



· Option 3(CATT):
· Propagation model between NTN UE (on ground) and TN UE should reference to the following propagation model,
· - TN UE-to- TN BS: UMi in TR 38.901 with h_BS=hNTN,UE, where TN BS needs to be replaced by NTN UE
·  + Penetration loss see TR 38.803
· Option 4(Qualcomm): For the propagation model, to use same assumptions as in 38.821 and consider the atmospheric losses and the scintillation losses.
· Recommended WF
· TBA

Topic #5: Initial results
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2301466
	Ericsson
	Based on the previously agreed assumptions and the proposals made in this document, we are early sharing here after some preliminary results. In the following, the NTN UEs are dropped at TN clusters edge. Only NTN UL at 30 GHz has been considered.
Aggressor: NTN UL – Victim: TN DL
[image: ]
	Required ACIR 
	30
	31
	32
	33

	Throughput Loss
	Average
	0.5
	0.5
	0.4
	0.4

	
	5%-tile
	6.7
	2.8
	2.7
	2.4



Aggressor: TN DL – Victim: NTN UL
[image: ]
	Required ACIR 
	2
	4
	6

	Throughput Loss
	Average
	NA
	NA
	NA

	
	5%-tile
	1.6
	0.2
	0.1



Aggressor: NTN UL – Victim: TN UL
[image: ]
	Required ACIR 
	32
	33
	34
	35
	36

	Throughput Loss
	Average
	1.2
	1.0
	0.9
	0.8
	0.7

	
	5%-tile
	12.1
	8.3
	8.2
	4.0
	0.7



Aggressor: TN UL – Victim: NTN UL
[image: ]
	Required ACIR 
	2
	3
	4

	Throughput Loss
	Average
	NA
	NA
	NA

	
	5%-tile
	0
	0
	0







Open issues summary
Sub-topic 5-1
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 5-1:  Initial results for NTN UL to TN UL
· Proposals
· Option 1 (Ericsson): In the following, the NTN UEs are dropped at TN clusters edge. Only NTN UL at 30 GHz has been considered.
1) Aggressor: NTN UL – Victim: TN DL
[image: ]
	Required ACIR 
	30
	31
	32
	33

	Throughput Loss
	Average
	0.5
	0.5
	0.4
	0.4

	
	5%-tile
	6.7
	2.8
	2.7
	2.4



2) Aggressor: TN DL – Victim: NTN UL
[image: ]
	Required ACIR 
	2
	4
	6

	Throughput Loss
	Average
	NA
	NA
	NA

	
	5%-tile
	1.6
	0.2
	0.1



3) Aggressor: NTN UL – Victim: TN UL
[image: ]
	Required ACIR 
	32
	33
	34
	35
	36

	Throughput Loss
	Average
	1.2
	1.0
	0.9
	0.8
	0.7

	
	5%-tile
	12.1
	8.3
	8.2
	4.0
	0.7



4) Aggressor: TN UL – Victim: NTN UL
[image: ]
	Required ACIR 
	2
	3
	4

	Throughput Loss
	Average
	NA
	NA
	NA

	
	5%-tile
	0
	0
	0



· Recommended WF
· More inputs are encouraged. 






Annex 1 TDOC list
A total of 7 TDOCs have been received for this agenda and listed as below.
	TDoc No.
	Title
	Source
	Type
	For
	Agenda Item
	Status

	R4-2300088
	Simulation assumptions for co-existence study for above 10GHz bands
	Qualcomm Incorporated
	other
	Approval
	9.25.2
	available

	R4-2300574
	Further discussion on remaining issues about simulation assumptions for above 10GHz NTN co-existence study
	CATT
	other
	Approval
	9.25.2
	available

	R4-2301364
	Simulation assumptions for above 10GHz NTN co-existence study 
	Samsung Electronics Nordic AB
	discussion
	
	9.25.2
	available

	R4-2301466
	NTN enhancement: coexistence simulations
	Ericsson
	other
	Approval
	9.25.2
	available

	R4-2301745
	Further discussion on coexistence evaluation for NTN in Ka-band
	ZTE Corporation
	discussion
	Approval
	9.25.2
	available

	R4-2302108
	Discussion on Rel-18 NTN coexistence study assumption
	Huawei, HiSilicon
	other
	Approval
	9.25.2
	available

	R4-2302535
	NTN Simulation Parameters for above 10 GHz Coexistence Studies	
	THALES
	discussion
	Discussion
	9.25.2
	available




Annex 2 Issue 2-1 Option 1 consideration of Network and UE deployment – NTN UE outside TN cluster
Moderator’s Note: Case 1 to 6 are identical with the deployment for S-Band study, except the removal of the Note in Case 6. Case 7 & 8 are newly proposed. 
	No.
	Combination
	Aggressor
	Victim
	Which NTN cell/UE to observe? 
	Which TN/UE to observe?
	Which TN cells in a TN to observe?

	1
	TN with NTN
	TN DL
	NTN DL
	NTN cell:
Observe NTN central beam for SINR, 6 adjacent beams for inter-beam interference.

NTN UE:
NTN UEs dropped at the edge of TN clusters
	One cluster with 19 TN cells (57 sectors) randomly placed in the central NTN beam
	
All active TN clusters which has the NTN UE(s) at its edge.



	2
	TN with NTN
	TN UL
	NTN UL
	NTN cell:
Observe NTN central beam for SINR, 6 adjacent beams for inter-beam interference.

NTN UE:
NTN UEs dropped at the edge of TN clusters
	Consider an active rate of 20% for TN.
	All active TN cells in central NTN beam



	3
	TN with NTN
	NTN DL
	TN DL
	NTN cell:
Nadir point.

NTN UE:
NTN UEs dropped outside or at the edge of TN clusters
	TN clusters randomly placed in this NTN beam
	All in central NTN beam

	
	
	
	
	NTN cell:
NTN cell with satellite at low elevation (45° for GEO and LEO，Interested companies can bring analysis and results for other values)

NTN UE:
NTN UEs dropped outside or at the edge of TN clusters
	TN clusters randomly placed in this NTN beam
	



	4
	TN with NTN
	NTN UL
	TN UL
	NTN cell:
Nadir point.

NTN UE:
NTN UEs dropped at the edge of TN clusters
	TN randomly placed in this NTN beam
	All active TN clusters which have the NTN UE(s) at its edge.



	5
	TN with NTN
	NTN UL
	TN DL
	NTN cell: 
Nadir point

NTN UE:
NTN UEs dropped at the edge of TN clusters
	TN clusters randomly placed in this NTN beam
	All active TN clusters which have the NTN UE(s) at its edge

	
	
	
	
	NTN cell:
NTN cell with satellite at low elevation (45° for GEO and LEO，Interested companies can bring analysis and results for other values).

NTN UE:
NTN UEs dropped at the edge of TN clusters
	TN clusters randomly placed in this NTN beam
	All active TN clusters which have the NTN UE(s) at its edge.



	6
	TN with NTN
	TN DL
	NTN UL
	NTN cell:
Observe NTN central beam for SINR, 6 adjacent beams for inter-beam interference.

NTN UE:
NTN UEs dropped outside or at the edge of TN clusters
	Consider the active rate of 20% for TN.
	All active TN cells in central NTN beam



	7
	TN with NTN
	NTN DL
	TN UL
	NTN cell: 
Nadir point

NTN UE:
NTN UEs dropped at the edge of TN clusters
	TN clusters randomly placed in this NTN beam
	All active TN clusters which have the NTN UE(s) at its edge

	
	
	
	
	NTN cell:
NTN cell with satellite at low elevation (45° for GEO and LEO，Interested companies can bring analysis and results for other values).

NTN UE:
NTN UEs dropped at the edge of TN clusters
	TN clusters randomly placed in this NTN beam
	All active TN clusters which have the NTN UE(s) at its edge.



	8
	TN with NTN
	TN UL
	NTN DL
	NTN cell:
Observe NTN central beam for SINR, 6 adjacent beams for inter-beam interference.

NTN UE:
NTN UEs dropped outside or at the edge of TN clusters
	Consider the active rate of 20% for TN.
	All active TN cells in central NTN beam



Annex 3 Issue 2-1 Option 1 consideration of Network and UE deployment – NTN UE inside TN cluster

	No.
	Combination
	Aggressor
	Victim
	Which NTN cell/UE to observe? 
	Which TN/UE to observe?
	Which TN cells in a TN to observe?

	1
	TN with NTN
	TN DL
	NTN DL
	NTN cell:
Observe NTN central beam for SINR, 6 adjacent beams for inter-beam interference.

NTN UE:
NTN UEs dropped in TN clusters
	One cluster with 19 TN cells (57 sectors) randomly placed in the central NTN beam
	
Only the active TN clusters which contain the NTN UE(s).



	2
	TN with NTN
	TN UL
	NTN UL
	NTN cell:
Observe NTN central beam for SINR, 6 adjacent beams for inter-beam interference.

NTN UE:
NTN UEs dropped in TN clusters
	Consider an active rate of 20% for TN.
	Only the active TN cells in central NTN beam



	3
	TN with NTN
	NTN DL
	TN DL
	NTN cell:
Nadir point.

NTN UE:
NTN UEs dropped in TN clusters
	TN clusters randomly placed in this NTN beam
	All in central NTN beam

	
	
	
	
	NTN cell:
NTN cell with satellite at low elevation (45° for GEO and LEO，interested companies can bring analysis and results for other values)

NTN UE:
NTN UEs dropped in TN clusters
	TN clusters randomly placed in this NTN beam
	



	4
	TN with NTN
	NTN UL
	TN UL
	NTN cell:
Nadir point.

NTN UE:
NTN UEs dropped in TN clusters
	TN randomly placed in this NTN beam
	Only the active TN clusters which contain NTN UE(s) .



	5
	TN with NTN
	NTN UL
	TN DL
	NTN cell: 
Nadir point

NTN UE:
NTN UEs dropped in TN clusters
	TN clusters randomly placed in this NTN beam
	All active TN clusters which contain NTN UE(s)

	
	
	
	
	NTN cell:
NTN cell with satellite at low elevation (45° for GEO and LEO，interested companies can bring analysis and results for other values).

NTN UE:
NTN UEs dropped in TN clusters
	TN clusters randomly placed in this NTN beam
	Only the active TN clusters which contain NTN UE(s).



	6
	TN with NTN
	TN DL
	NTN UL
	NTN cell:
Observe NTN central beam for SINR, 6 adjacent beams for inter-beam interference.

NTN UE NTN UEs dropped in TN clusters
	Consider the active rate of 20% for TN.
	All active TN cells in central NTN beam



	7
	TN with NTN
	NTN DL
	TN UL
	NTN cell: 
Nadir point

NTN UE:
NTN UEs dropped in TN clusters
	TN clusters randomly placed in this NTN beam
	Only the active TN clusters which contain NTN UE(s)

	
	
	
	
	NTN cell:
NTN cell with satellite at low elevation (45° for GEO and LEO，interested companies can bring analysis and results for other values).

NTN UE:
NTN UEs dropped in TN clusters
	TN clusters randomly placed in this NTN beam
	Only the active TN clusters which contain NTN UE(s).



	8
	TN with NTN
	TN UL
	NTN DL
	NTN cell:
Observe NTN central beam for SINR, 6 adjacent beams for inter-beam interference.

NTN UE:
NTN UEs dropped in TN clusters
	Consider the active rate of 20% for TN.
	All active TN cells in central NTN beam
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