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Introduction

The technical report TR 38.821 V16.2.0 Release-16 “Solutions for NR to support non-terrestrial networks (NTN)” includes Satellite and VSAT characteristics for S-band and Ka-band. 
The current technical document aims to introduce Ku-band VSAT and Satellite parameters as future part of Rel-19. The goal of this document is to provide initial assumptions to use for coexistence scenarios and future requirement definition as part of NTN topic in Rel-19.
For more information please also refer to the contribution R4-2318480 (Intelsat, “Normative Topics of the Ku Band: A Gap Analysis”) submitted at RAN4#109 and to the frequency bands presented in RP-200838 (THALES, Hughes Network Systems Ltd, Intelsat).
Discussion
2.1 Ku-Band Satellite parameters summary
The proposed satellite parameters for Ku-band are given in table below:
	Satellite orbit
	GEO
	LEO-1200
	LEO-600

	Satellite altitude
	35786 km
	1200 km
	600 km

	Satellite antenna pattern
	Section 6.4.1 in [2]
	Section 6.4.1 in [2]
	Section 6.4.1 in [2]

	Payload characteristics for DL transmissions

	Equivalent satellite antenna aperture (Note 1)
	Ku-band
(i.e. 14 GHz for DL)
	5 m
	0.5 m
	0.5 m

	Satellite EIRP density
	
	FFS dBW/MHz 
	FFS dBW/MHz
	FFS dBW/MHz

	Satellite Tx max Gain
	
	58.5 dBi
	38.5 dBi
	38.5 dBi

	3dB beamwidth
	
	0.295 deg
	2.948 deg
	2.948deg

	Satellite beam diameter (Note 2)
	
	184 km
	62 km
	31 km

	Payload characteristics for UL transmissions

	Equivalent satellite antenna aperture (Note1)
	Ku-band (i.e. 12 GHz for UL)
	5 m
	0.5 m
	0.5 m

	G/T
	
	28.3 dB K-1
	8.3 dB K-1
	8.3 dB K-1

	Satellite RX max Gain
	
	55.4 dBi
	35.4 dBi
	35.4 dBi

	NOTE 1: This value is equivalent to the antenna diameter in Sec. 6.4.1 of [2].
NOTE 2: This beam size refers to the Nadir pointing of the satellite 
NOTE 3: All these satellite parameters are applied per beam.
NOTE 4: The EIRP density values are considered identical for all frequency re-use factor options.
NOTE 5: The EIRP density values are provided assuming the satellite HPA is operated with a back-off of [5] dB.
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At this stage, aggregated EIRP in dBW/MHz for SAN Ku-band is left for Future Study (FFS). The exact value depends on the propagation loss therefore requiring additional analysis with respect to targeted services.
2.2 Ku-Band VSAT parameters summary
The proposed UE VSAT parameters for Ku-band are given in the table below:
	[bookmark: _Toc493127338]Characteristics
	VSAT (Note 2)

	Frequency band
	Ku-band (i.e. 14 GHz UL and 12 GHz DL)

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

	Polarisation
	Circular

	Rx Antenna gain 
	36.7 dBi 

	Antenna temperature
	150 K

	Noise figure
	1.2 dB

	Tx transmit power
	2 W (33 dBm)

	Tx antenna gain
	35.1 dBi

	NOTE 1:	Moving platforms (e.g., aircrafts, vessels), building mounted devices. These values are provided for information.
NOTE 2:	VSAT terminal characteristics could be implemented with phased array antenna
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2.3 Ku-Band coexistence scenarios
As a matter of fact, similar configuration and scenarios can be reused from Ka-band NTN-TN coexistence analysis, for instance:
	No.

	Combination

	Aggressor

	Victim

	Scope of Coexistence Simulation

	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.


Table 2‑3 Coexistence scenarios



The previous interference scenarios for NTN-TN coexistence in adjacent bands for above 10 GHz bands can be reused from Ka-band studies (see e.g. R4-2316868, R4-2313890):
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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)

Proposal 2. Adjacent band TN-NTN coexistence scenarios for Ku-band in Rel-19 can reuse Ka-band coexistence scenarios from Rel-18.

Conclusions
Proposal 1. The following information can be used as baseline for future NTN Ku-band introduction in Rel-19:
1) Satellite Ku-band UL and DL characteristics are defined as per Table 2‑1. Satellite G/T is based upon a repeater worst case Noise Figure of 2.5 dB. Aggregated satellite EIRP in dBW/MHz is left FFS.
2) Ku-Band VSAT characteristics are defined as per Table 2‑2.
Observation 1. The SAN and VSAT parameters for NTN Ku-band are not very different from parameters considered for NTN Ka-band in Rel-18.
Proposal 2. Adjacent band TN-NTN coexistence scenarios for Ku-band in Rel-19 can reuse Ka-band coexistence scenarios from Rel-18.
Proposal 3. Coexistence and requirement definition work for NTN Ku-band in Rel-19 can be leveraged from NTN Ka-band work from Rel-18.
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