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Introduction
RAN4 has discussed HAPS simulations assumptions in several meetings. However, there are some open issues that need to be confirmed. In this paper, we’d like to further discuss the simulation assumptions for HAPS.
Discussion
Based on the simulation assumption [1], there are some issues to be clarified and confirmed. The cell layout is shown as below for HAPS. However, some areas that are not covered by the HAPS are highlighted considering 100km radius circular. Some serious co-channel interferences can be observed if contiguous coverage is considered.
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Figure 1 cell layout
Based on the Coverage area, 100km radius circular area was assumed. It’s also unclear what the definition of 100km radius circular area is. In my understanding, it’s more reasonable to assume the cell layout for HAPS as figure 2. And 100km radius circular can have a clear definition.
[bookmark: OLE_LINK12][image: ]
Figure 2 New proposal for HAPS cell layout
Since the HPBW for horizontal/vertical was assumed as 65⁰. The cell radius for the 1st layer can be calculated by 20km timing tan(32.5⁰). It’s about 12.7km.
[bookmark: OLE_LINK11]Proposal 1: To use figure 2 for HAPS cell layout and definition of coverage area as assumption.
The HAPS network parameters are shown below. Since the antenna array configuration are less than or equal to 4 elements for row or column, the antenna model should be non-AAS antenna pattern for HAPS 1st and 2nd layers.
Table 1 HAPS network parameters
	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
	65⁰ 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)
	90⁰ for 1st layer cell
23⁰for 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)
[31] dBm for 4 x 2 (x 2 polarizations)

	Noise figure
	5 dB

	Indoor UE percentage
	0%

	[bookmark: OLE_LINK8]Coverage area (7 cells combined)
	A 100 Km radius circular area centered by the serving HAPS

	UE distribution
	Uniformly distributed in the coverage area


Based on the approved BS non-AAS antenna pattern, it’s proposed to assume the following HAPS non-AAS antenna pattern for 2GHz.
Table 2 HAPS Non-AAS antenna pattern for 2GHz
	Parameter for BS
	Values

	Antenna vertical radiation pattern (dB)
	

	Antenna horizontal radiation pattern (dB)
	


	Combining method for 3D antenna pattern (dB)
	


	Maximum directional gain of an antenna GE,max
	13.8 dBi for 1st layer
16.8 dBi for 2nd layer

	Conducted power
	43 dBm

	Mechanical downtilt in degrees
	1st layer
	90

	
	2nd layer
	23



[bookmark: OLE_LINK7][bookmark: OLE_LINK13][bookmark: OLE_LINK14]Proposal 2: To use the table 2 for HAPS antenna pattern in 2GHz.
[bookmark: OLE_LINK9][bookmark: OLE_LINK10]For indoor UE percentage issue, we can follow the same assumption 0% just like satellite communication considering the higher adjacent channel interference. 
Proposal 3: To assume 0% indoor UE percentage for terrestrial network.
Summary
Based on the discussion, all the observations and proposals are listed below:
Proposal 1: To use figure 2 for HAPS cell layout and definition of coverage area as assumption.
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Figure 2 New proposal for HAPS cell layout
Proposal 2: To use the table 2 for HAPS antenna pattern in 2GHz.
Table 2 HAPS Non-AAS antenna pattern for 2GHz
	Parameter for BS
	Values

	Antenna vertical radiation pattern (dB)
	

	Antenna horizontal radiation pattern (dB)
	


	Combining method for 3D antenna pattern (dB)
	


	Maximum directional gain of an antenna GE,max
	13.8 dBi for 1st layer
16.8 dBi for 2nd layer

	Conducted power
	43 dBm

	Mechanical downtilt in degrees
	1st layer
	90

	
	2nd layer
	23



Proposal 3: To assume 0% indoor UE percentage for terrestrial network.
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