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Introduction
The NTN WI ([1]) has been approved in RAN#88e meeting to specify requirements for the support of NTN. It has been revised in last RAN#89-e meeting [2].
In last RAN4 meeting, major progress was achieved on the simulation assumptions and documents [8] and [6] have captured the agreed assumptions. This contributions is analyzing some remaining key aspects left opened from previous discussion. 
NTN Discussion 
NTN-NTN scenarios
During last RAN4#99-e, it was proposed to de-scope NTN-NTN scenarios. 
First, if RAN4 wants to specify BS and UE limits (ACLR/ACS) which are generic enough for any NTN band (and not only for the S-band), those scenarios shall also be studied.
NTN-NTN coexistence might be addressed via other techniques, specified in ITU, or even in other regulation committees. We would encourage those companies to provide more information on those techniques so that RAN4 could check NTN-NTN coexistence studies are not needed. 
Proposal1: Without any evidence that NTN-NTN coexistence has already been studied and any related issue was addressed, NTN-NTN scenarios should not be de-scoped.

NTN cells/TN/TN cells to be observed in the studies
From our last contribution ([9]), and as captured in the NTN simulation assumptions ([8]), we would propose again the following TNs to be studied in the coexistence studies. Note that the following Table 1 has the same proposals than the one proposed in [9], but its format has changed to better clarify all options.
Proposal2: Adopt the following Table 1 describing which NTN cells, TN and TN cells to be observed for each scenarios:
	No.
	Combination
	Aggressor
	Victim
	Which NTN cell to observe?
	Which TN to observe?
	Which TN cells in a TN to observe?

	1
	TN with NTN
	TN DL
	NTN DL
	All NTN cells?

	How many TNs to be considered per NTN cell? 
As we are using full buffer, we should agree on a number of active TNs (all TNs are never 100% active at the same time). 
	All

	2
	TN with NTN
	TN UL
	NTN UL
	All NTN cells?

	How many TNs to be considered per NTN cell? 
As we are using full buffer, we should agree on a number of active TNs (all TNs are never 100% active at the same time). 
	All

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

	FRF≠1: TN randomly placed in the NTN cell.
FRF=1: TN at NTN cell edge
	All

	
	
	
	
	NTN cell with satellite at low elevation:

	FRF≠1: TN randomly placed in the NTN cell.
FRF=1: TN at NTN cell edge
	

	4
	TN with NTN
	NTN UL
	TN UL
	NTN cell at Nadir point

	TN randomly placed in this cell
	Only the TN cells hosting NTN UE(s)

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

	FRF≠1: TN randomly placed in the NTN cell.
FRF=1: TN at NTN cell edge
	All

	
	
	
	
	NTN cell with satellite at low elevation:

	FRF≠1: TN randomly placed in the NTN cell.
FRF=1: TN at NTN cell edge
	

	6
	TN with NTN
	TN DL
	NTN UL
	All NTN cells?

	How many TNs to be considered per NTN cell? 
As we are using full buffer, we should agree on a number of active TNs (all TNs are never 100% active at the same time). 
	All

	7
	TN with NTN
	TN UL
	NTN DL
	TBD
	TBD
	

	8
	TN with NTN
	NTN DL 
	TN UL
	NTN cell at Nadir point

	TN randomly placed in this cell
	Only the TN cells hosting NTN UE(s)

	9
	NTN with NTN
	NTN DL
	NTN DL
	TBD
	TBD
	NA

	
	
	NTN UL
	NTN UL
	TBD
	TBD
	NA
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NTN propagation model
In last RAN4#99-e meeting, we raised an issue related to NTN propagation model as described in TR 38.811 (see [9]).
After further investigations internally, we concluded that some of those information in TR 38.811 were based on statistics collection and, when the number of samples was too small, values would then be not really trustable.
Also, from the 2 issues we raised, we would propose the following alternative: 
· Issue 1: The shadow fading variance for urban scenario (table 6.6.2-2) is constant whatever the satellite elevation is, while it’s not for suburban scenario (which looks more logical).
Alternative: Most likely, the urban table was not based on any statistical evaluation. The alternative would be to use the suburban table also for urban scenario.
· The shadow fading variance for LOS (suburban and rural scenarios, table 6.6.2-3) is decreasing from 10° to 40°, then surprisingly increasing for 50° and 60°, before decreasing again until 90°. Note also that for NLOS, variance is continuously increasing from 10° to 90°.
Alternative: This is probably due to the low number of measurement samples which have been considered to build this table. The LOS for S-band looks very low for BS, while it might still be ok for UE (even if progression is weird, all values are very close). The alternative would be to use for S-band LOS values for UE, but for BS, use the Ka-band LOS values when simulating in the S-band.

Proposal3: From TR 38.811 NTN shadow fading values:
· Use table 6.6.2-3 for urban scenario (and not table 6.6.2-2).
· For BS LOS values in S-band, reuse LOS values from Ka-band in table 6.6.2-3.


HAPS network parameters
After further checking the latest proposed network parameters for HAPS ([6]) as copied in below Table 2, we could confirm we agree with the proposed values, with the following comments:
· The EIRP/cell value is correct if it considers the total power (considering then both polarisations).
· Instead of specifying the Tx power per antenna panel (in blue below), we would propose to specify the power per antenna element (green), this to align with the parameters usually specified in 3GPP and ITU-R.
	Number of cells
	7

	Antenna array configuration (row x column)
	2 x 2 for 1st layer cell
4 x 2 for 2nd layer cell

	Antenna polarization
	Linear  

	Element gain
	7.8 dBi

	Element HPBW horizontal/vertical
	 for both H/V

	Element front-to-back ratio horizontal/vertical
	30 dB for both H/V

	Element spacing horizontal/vertical
	0.7 wavelength for both H/V

	Antenna panel tilt (from the horizon)
	 for 1st layer cell
 for 2nd layer cell

	EIPR/cell
	56.8 dBm (1st layer cell), 
59.8 dBm (2nd layer cell)

	EIRP spectral density/cell
	43.8 dBm/MHz (1st layer cell),
46.8 dBm/MHz (2nd layer cell)

	Tx power per antenna panel 
	43 dBm

	Conducted power (before ohmic loss) per antenna element (dBm)
	34 dBm for 2 x 2 (x 2 polarizations)
21 dBm for 4 x 2 (x 2 polarizations)

	Noise figure
	5 dB

	Indoor UE percentage
	0%

	Coverage area (7 cells combined)
	A 100 Km radius circular area centered by the serving HAPS

	UE distribution
	Uniformly distributed in the coverage area


[bookmark: _Ref77613257]Table 2: HAPS network parameters

Proposal4: Agree on HAPS network parameters as mentioned in Table 2.
 HAPS TN antenna parameters
The TN antenna parameters specified in [6] for HAPS are not aligned with the parameters agreed for NTN ([8]). 
We propose so to align both set of antenna parameters according to following tables Table 3 and Table 4, also aligned with the LS Reply 3GPP RAN4 sent to ITU-R ([7]). The changes are yellow highlighted:

	Terrestrial environment
	Urban macro
	Rural macro

	Network layout 
	19 sites (57 cells) wrap-around
	19 sites (57 cells) wrap-around

	Inter-site distance 
	500m 1 Km
	5 2 Km

	BS antenna height
	25 m
	30 35 m

	BS transmit power
	46 dBm
	46 dBm

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

	BS antenna array (M, N, P)
	(8, 8, 2)
	(8, 8, 2)

	BS antenna Element spacing horizontal/vertical
	0.5 ʎ for H 
0.7 ʎ for V
	0.5 ʎ for H 
0.9 ʎ for V

	BS antenna downtilt
	10⁰
	3 6⁰ 

	BS antenna element gain pattern
	Error! Reference source not found.
	Error! Reference source not found.

	BS noise figure
	5 dB
	5 dB

	Indoor UE percentage
	7 0%
	5 0%


[bookmark: _Ref77613270]Table 3: TN network and antenna paremeters

	Parameter
	Urban macro
	Rural macro

	
	90
	
90

	
	65
	
54

	
	30
	30

	
	30
	30

	
	6.4
	7.1
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Proposal5: Agree on TN network and parameters fo HAPS as mentioned in Table 3 and Table 4.

HAPS scheduled UEs
Again, to align with [8], we propose to schedule 3 UEs per TN cell and HAPS cell in UL.
Proposal6: For HAPS simulations in UL, consider 3 UEs for both HAPS and TN networks.



Conclusion
In this contribution, we discussed the network deployment models and the not yet defined simulation assumptions. We made the following proposals: 

Proposal1: Without any evidence that NTN-NTN coexistence has already been studied and any related issue was addressed, NTN-NTN scenarios should not be de-scoped.

Proposal2: Adopt the following Table 1 describing which NTN cells, TN and TN cells to be observed for each scenarios:
	No.
	Combination
	Aggressor
	Victim
	Which NTN cell to observe?
	Which TN to observe?
	Which TN cells in a TN to observe?

	1
	TN with NTN
	TN DL
	NTN DL
	All NTN cells?

	How many TNs to be considered per NTN cell? 
As we are using full buffer, we should agree on a number of active TNs (all TNs are never 100% active at the same time). 
	All

	2
	TN with NTN
	TN UL
	NTN UL
	All NTN cells?

	How many TNs to be considered per NTN cell? 
As we are using full buffer, we should agree on a number of active TNs (all TNs are never 100% active at the same time). 
	All

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

	FRF≠1: TN randomly placed in the NTN cell.
FRF=1: TN at NTN cell edge
	All

	
	
	
	
	NTN cell with satellite at low elevation:

	FRF≠1: TN randomly placed in the NTN cell.
FRF=1: TN at NTN cell edge
	

	4
	TN with NTN
	NTN UL
	TN UL
	NTN cell at Nadir point

	TN randomly placed in this cell
	Only the TN cells hosting NTN UE(s)

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

	FRF≠1: TN randomly placed in the NTN cell.
FRF=1: TN at NTN cell edge
	All

	
	
	
	
	NTN cell with satellite at low elevation:

	FRF≠1: TN randomly placed in the NTN cell.
FRF=1: TN at NTN cell edge
	

	6
	TN with NTN
	TN DL
	NTN UL
	All NTN cells?

	How many TNs to be considered per NTN cell? 
As we are using full buffer, we should agree on a number of active TNs (all TNs are never 100% active at the same time). 
	All

	7
	TN with NTN
	TN UL
	NTN DL
	TBD
	TBD
	

	8
	TN with NTN
	NTN DL 
	TN UL
	NTN cell at Nadir point

	TN randomly placed in this cell
	Only the TN cells hosting NTN UE(s)

	9
	NTN with NTN
	NTN DL
	NTN DL
	TBD
	TBD
	NA

	
	
	NTN UL
	NTN UL
	TBD
	TBD
	NA









Proposal3: From TR 38.811 NTN shadow fading values:
· Use table 6.6.2-3 for urban scenario (and not table 6.6.2-2).
· For BS LOS values in S-band, reuse LOS values from Ka-band in table 6.6.2-3.

Proposal4: Agree on HAPS network parameters as mentioned in Table 2.
	Number of cells
	7

	Antenna array configuration (row x column)
	2 x 2 for 1st layer cell
4 x 2 for 2nd layer cell

	Antenna polarization
	Linear  

	Element gain
	7.8 dBi

	Element HPBW horizontal/vertical
	 for both H/V

	Element front-to-back ratio horizontal/vertical
	30 dB for both H/V

	Element spacing horizontal/vertical
	0.7 wavelength for both H/V

	Antenna panel tilt (from the horizon)
	 for 1st layer cell
 for 2nd layer cell

	EIPR/cell
	56.8 dBm (1st layer cell), 
59.8 dBm (2nd layer cell)

	EIRP spectral density/cell
	43.8 dBm/MHz (1st layer cell),
46.8 dBm/MHz (2nd layer cell)

	Tx power per antenna panel 
	43 dBm

	Conducted power (before ohmic loss) per antenna element (dBm)
	34 dBm for 2 x 2 (x 2 polarizations)
21 dBm for 4 x 2 (x 2 polarizations)

	Noise figure
	5 dB

	Indoor UE percentage
	0%

	Coverage area (7 cells combined)
	A 100 Km radius circular area centered by the serving HAPS

	UE distribution
	Uniformly distributed in the coverage area



Proposal5: Agree on TN network and parameters fo HAPS as mentioned in Table 3 and Table 4.
	Terrestrial environment
	Urban macro
	Rural macro

	Network layout 
	19 sites (57 cells) wrap-around
	19 sites (57 cells) wrap-around

	Inter-site distance 
	500m 1 Km
	5 2 Km

	BS antenna height
	25 m
	30 35 m

	BS transmit power
	46 dBm
	46 dBm

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

	BS antenna array (M, N, P)
	(8, 8, 2)
	(8, 8, 2)

	BS antenna Element spacing horizontal/vertical
	0.5 ʎ for H 
0.7 ʎ for V
	0.5 ʎ for H 
0.9 ʎ for V

	BS antenna downtilt
	10⁰
	3 6⁰ 

	BS antenna element gain pattern
	Error! Reference source not found.
	Error! Reference source not found.

	BS noise figure
	5 dB
	5 dB

	Indoor UE percentage
	7 0%
	5 0%



	Parameter
	Urban macro
	Rural macro

	
	90
	
90

	
	65
	
54

	
	30
	30

	
	30
	30

	
	6.4
	7.1




Proposal6: For HAPS simulations in UL, consider 3 UEs for both HAPS and TN networks.
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