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Introduction
This document provides way forward on co-existence study NR NTN enhancement work item in Rel-18.
Coexistence scenario
Agreement
Following agreements have been made: 
1) For DL co-existence study, referred to existing FR2 TN system parameters and requirements as starting point for simulation alignment purpose
· FFS how to consider low frequency range within DL part of Ka bands.
· Focus NTN (DL) and TN (DL) for initial co-existence simulation 
2) TN 400MHz and NTN 400MHz can be the second priority for the co-existence study.
3) RAN4 should not consider the rural macro deployment scenario for TN. Further discussion on NTN-TN propagation model is needed.  
4) Consider Dense Urban scenario of TN system with the Mirco BSs as the second priority for the coexistence study. 
· Further discuss the detailed assumption e.g. the density, deployment areas and power assumption, etc.
5) For ESIM type consideration, await conclusions of relevant issues in [139] (UE) and [132] (NR_NTN_enh_Part1)
6) Table 1.1-1 Aggressor and victim table is to be used as starting point. 
Table 1.1-1 Aggressor and victim combination
	No.
	Combination
	Aggressor
	Victim
	Notes
	Study Phase

	1 
	TN with NTN
	NTN UL
	TN UL
	
	

	2
	TN with NTN
	TN UL
	NTN UL
	
	

	3
	TN with NTN
	NTN UL
	TN DL
	
	

	4 
	TN with NTN
	TN DL
	NTN UL
	
	

	5
	TN with NTN
	TN DL
	NTN DL
	
	

	6
	TN with NTN
	NTN DL
	TN DL
	
	

	7
	TN with NTN
	NTN DL
	TN UL
	
	

	8
	TN with NTN
	TN UL
	NTN DL
	
	

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



Open issues
N/A
Network layout model 
Agreement
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

Open issues 
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.

System parameters
Agreement
1) Use TR 38.821 Set 1 antenna and Set 2 antenna as the starting point. Companies are encouraged to provide more information of existing models as well as possible new parameters, e.g. phased array antenna model, etc. 
2) NRB configuration per BandWidth size and SCS is agreed as following 
	Configuration FR2 Ka-band
	NRB (200MHz BW)

	SCS 120 kHz
	132



3) Await conclusion of [139] NTN UE and [312] NTN_enh_Part1 discussion to determine NTN UE and SAN parameters 
Open issues 
Issue 3-4: Set-1 NTN satellite Noise figure in dB   
· Proposals
· Option 1(Ericsson, Samsung): 
	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): 1.1dB/K for SAN G/T

Issue 3-5: Number of active UE (UL)   
· Proposals
· Option 1(Ericsson, CATT): 9 UEs and nRBs per UE for GEO and LEO
· Option 2: FFS (seek more clarifications from satellite vendors)

Issue 3-6: NTN Fixed VSAT UE  
· Proposals:
	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
	1.2 dB

	Rx Feeder loss
	-0.5dB
	-0.5 dB

	Antenna temperature
	150 K
	40K

	Sky temperature
	N/A
	30 K

	Ground temperature
	N/A
	10

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

	Rx Feeder loss
	
	-0.5 dB

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

	Tx antenna gain
	43.2 dBi
	42.9 dBi

	Output loss
	
	-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
	



Issue 3-7: NTN movable VSAT UE  
· Proposals
· Option 1(Samsung, CATT, ZTE):
	Characteristics
	ESIM (TR 38.821)
	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)
	Antenna pattern: S.580-6

	Polarisation
	Linear: +/-45°X-pol
	

	Element gain including loss
	5.5dBi
	

	Rx Antenna gain 
	45.3dBi/
3dBi per elemant
	45 dBi

	Antenna temperature
	150 K
	

	Noise figure
	1.2 dB/
11/13dB
	

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

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



· Option 2 (Thales): With respect to VSAT UE secondary lobes and related coexistence analysis, RAN4 to use the recommendation from ITU-R S.465-5:
[image: cid:image040.png@01D8CE6D.E85A78B0]
· Option 3 (Ericsson): Fixed VSAT parameters apply to mobile VSAT as well. 

Issue 3-8: 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): 2m 

Issue 3-9: 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. 

Issue 3-10: TN parameters
· Proposals
· Option1 (Samsung): TN parameters of Dense Urban Micro base station need to be considered.
· Option 2 (ZTE): to update the UE maximum output power from 23dBm to UE peak EIRP as 22.4dBm;

Issue 3-11: Satellite and UE Antenna and beam forming pattern modelling 
· Proposals
· Option 1: Refer to TR 38.863 with Ka parameters in TR 38.821 as well as those in relevant issues.
· Option 2: Dish/parabolic antenna is with priority
· Option 3: Phased array antenna is with priority

Issue 3-12: TN BS antenna modelling 
· Proposals
· Option 1(Ericsson): 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



Issue 3-12-1 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.

Issue 3-12-2 Maximum directional gain of an antenna element GE,max
· Proposals
· Option 1(CATT, Ericsson): Adopt 5.5dBi for 90-degree horizontal/vertical 3dB beamwidth.

Evaluation methodology 
Agreement
N/A

Open issues
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.



Initial results
Agreements
N/A
[bookmark: _GoBack]Open issues
Issue 5-1:  Initial results for NTN UL to TN UL
· Proposals
· Option 1 (Samsung): 

Figure.1 Throughput loss – ACLR curves for Situation 3 and 4
	
	ACLR requirement

	Situation 1 – NTN UEs deployed on the circular of the TN network edge with 20, 60 90 degrees up-tilt
	No specific requirement for the ACLR for NTN UEs

	Situation 2 – NTN UEs deployed inside the circular of the TN network with 20, 60 90 degrees up-tilt
	No specific requirement for the ACLR for NTN UEs

	Situation 3 - NTN UEs deployed on the circular of the TN network edge, all NTN UEs pointing to the TN BSs
	30

	Situation 4 - NTN UEs deployed inside the circular of the TN network edge, all NTN UEs pointing to the TN BSs
	44

	NOTE: Situation 3 and 4 are considering very specific deployment scenarios, e.g., airport, land-base ESIM.



Observiation 1: The  situation 1&2 have no specific ACLR requriement due to the low probability that NTN UEs point to the BSs directly and the high propagtion loss.
Observation 2: The situation 3&4 shown that in some specific deployment scenarios, 30-44dB ACLR are needed to protect the TN uplink.

Annex 1. Issue 2-2 Option 1 consideration of Network and UE deployment
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
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2 Rec. ITU-R S.465-5

1.2 coordination studies and interference assessment between systems in the fixed-satellite
service:
2 that subject to Notes 4 and 5. the following reference radiation patterns should be adopted

for angles between the direction considered and the axis of the main beam at least for frequencies in
the range 2-30 GHz:

G =32-25logg dBi for @min < @ < 48°
= -10 dBi for 48° < ¢ < 180°

where @y,;; = 1° or 100 A/D degrees, whichever is the greater.




