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1 Introduction
This document discusses the remaining open issues related to the coexistence simulation assumptions for the NTN enhancements frequency band in the scope of the NTN enhancements WI ([1]), based on the Way Forward [3] agreed in last RAN4#105 meeting.
2 Discussion
Coexistence scenarios 
DL coexistence
RAN4 reached to the following agreement: 
[image: ]
The considered frequency range to be discussed in the scope of this WI is defined as:
· Space-to-Earth (DL): 17.7 – 20.2 GHz
· Earth-to-Space (UL): 27.5 – 30.0 GHz
For the coexistence studies, RAN4 only needs a reference frequency to determine the propagation conditions, there is no need to define an exact frequency band. Here, as the distance between UL and DL is large, 2 reference frequencies would be needed to get more accurate simulation results. To simplify, as suggested in [6], we would then propose to use the following reference frequencies for the coexistence studies: 20 GHz when considering NTN DL and 30GHz when considering NTN UL.
Proposal1: Study NTN-TN coexistence by assuming a reference frequency of 20GHz for NTN DL cases and 30 GHz NTN UL cases.
Also, RAN4 should assume ACLR/ACS values for BS/UE TN. Such values are specified for BS/UE operating in the 30 GHz frequency area but, as there is no TN band in the 20 GHz, RAN4 would still need to assume values for that that frequency range. 
The following Table 1 shows the different ACLR/ACS BS/UE values currently specified in the mentioned frequency range.

[bookmark: _Ref126956807]Table 1: Agreed ACLR/ACS BS/UE and ACIR values at reference frequencies
	Frequency band
	BS
	UE
	ACIR

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

	Below 5 GHz
	45
	46
	30 / 43
	33
	
	

	6 GHz (n104)
	38
	42
	30
	33
	31.8
	29.7

	10 GHz (TR 38.921)
	37
	40
	24
	31
	30.0
	23.9

	30 GHz 
	28
	24
	17
	23
	21.8
	16.2

	45 GHz
	26
	23
	16
	22
	20.5
	15.2



Based on these inputs, we would make the following proposal for BS/UE ACLR/ACS in the scope of this coexistence study. 
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




Propagation model between NTN UE and TN UE
In the RAN4#105 way forward ([3]), the propagation model between NTN UEs and TN UEs is still listed as an open issue. 
We would then propose the following:
Proposal3: Use UMi propagation model between NTN UEs and TN UEs. 



Network Layout
The Way Forward captured the following agreements and open issues:
[image: ]
Like NTN FR1 coexistence study, it’s not realistic to consider the satellite beam will be full of urban macro TNs. As we suggested in [7], we make the following proposal as starting point:
Proposal4: Urban macro TNs shall occupy 50% maximum of a satellite beam.
Regarding the above open issue on NTN UE deployment, the 2 options are not exclusive. RAN4 might want to consider dropping NTN UEs at the edge of TN clusters in a first step but also, if no coexistence issue is found, check if it would also be possible to drop UEs with TN clusters.
Following this, the deployment and observation rules used for NTN FR1 simulations have been reused in Annex 1 (NTN UEs dropped at TN cluster edge) or updated in Annex 2 (NTN UEs dropped in TN) to reflect this.
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).

NTN UE types and parameters
Type of NTN UE devices
As discussed in our other contribution ([5]), RAN4 should consider 2 main types of NTN UEs:
· NTN VSAT which is fixed UE. Also, this device might not point accurately to the satellite, generating unexpected interference to the adjacent network. 
· NTN ESIM which is mobile UE. This device embeds a self-monitoring feature that makes sure the UE will also point to the satellite with a certain accuracy.
For the 2 types of NTN UEs, RAN4 should still finalize the assumptions agreement. Nevertheless, for NTN VSAT RAN4 should further discuss how to simulate this type of device:
· UE antenna deviation from the ideal direction when pointing to satellite. When transmitting, such device could then transmit in an unexpected direction, not pointing to the satellite then. 
· Fixed device consideration. For coexistence studies, RAN4 uses Monte-Carlo methodology where UEs are randomly distributed in predefined deployment scenario, this to model UE mobility. With the considered NTN VSAT fixed type of devices, there is no mobility anymore but, on the other hand, the fixed UEs might still be installed anywhere, at any location in the considered area. 
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.
NTN UE antenna parameter
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.  

NTN UE other parameters
We proposed above to use 20 GHz and 30 GHz respectively for the reference DL and UL frequency for the coexistence simulations. Based on TR 38.821, we would then suggest the following NTN UE parameters.
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



TN BS antenna parameters

The Way Forward [3] from last RAN4#105 meeting has still listed the TN antenna parameters as an open issue. As already proposed in our contribution [6]in that meeting, we make the following proposal again: 
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 l
dv  = 0.5 l

	Array Ohmic loss LE (dB) 
	2

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

	Mechanical downtilt (degrees)
	10






Preliminary results
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






2. Conclusion
In this contribution, we analyzed the remaining open issues for the NTN Ka-band coexistence study. We made the following proposals:
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



Proposal3: Use UMi propagation model between NTN UEs and TN UEs. 
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).
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.
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 l
dv  = 0.5 l

	Array Ohmic loss LE (dB) 
	2

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

	Mechanical downtilt (degrees)
	10
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Annex 1. Consideration of Network and UE deployment

	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 have 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 2. Consideration of Network and UE deployment – NTN UE in 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




image1.png
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
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2.1 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

2.2 Open issues

Issue 2-2: Network and UE deployment

o Proposals
o Option 1(Ericsson): See Annex 1

o Option 2 (Qualcomm): Based on Option 1, for NTN UE deployment, it can be dropped within TN
clusters based on the deployment scenario.
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