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1. Introduction
Before RAN4 #100e meeting, the simulation platforms were calibrated between companies. The HAPS performance is not quite aligned through the comparison of SINR CDF, coupling loss CDF and UR Tx power CDF. Therefore, to further calibrate the HAPS performance, we listed all the related parameters and hope to get aligned on the understanding for each parameter. 
2. Discussion
2.1  Simulation assumptions
[image: ]The general HAPS network structure is presented in Figure 1. A HAPS area can be divided into multiple cells with multi-beam configurations. In the coexistence study, 7 cells deployment was produced by a single HAPS. In the cases of 7 cells, the cell deployed at the center of a HAPS area is defined as “1st layer cell”, the cells on the outer side of 1st layer cell are defined as “2nd layer cell” respectively. 
Figure 1. HAPS network structure
[bookmark: _Ref61201481]Based on the above network structure, inter-HAPS distance (B) can be calculated by HAPS area radius (A) as “B = A”. A is equal to 100km in the coexistence study. 
The HAPS and TN network parameters are compared in the Table 1.  
Most HAPS parameters are the same with the agreements in last RAN4 meeting in [1]. The wrap-around highlighted in the Table 1 should be discussed if it is needed for HAPS network. If wrap-around is not considered, the interference from adjacent cell will be under-estimated for the UEs located in the edge area of 2nd layer cells. One work around method is only collecting the performance of 1st layer cell for simplification, while the antenna configurations are not the same for 1st and 2nd layer cells. 
The TN network are divided into two parts due to the antenna difference:  one is with AAS antenna and the other one is with non-AAS. The TN configurations in HAPS coexistence assumptions [1] and NTN coexistence assumptions [2] are found to be different, especially for the antenna array, ISD, conducted power, and ohmic loss, etc. Since the evaluated carrier frequency is 2GHz both for HAPS and NTN, the TN network parameters for HAPS can use the same value with NTN agreements in [2]. The highlighted TN parameters means that they are not settled in HAPS and can be further discussed. For non-AAS antenna, the parameter in Table 3 is used. Only Non-AAS antenna can be used for NB-IoT. 
Table 1. Network parameters for HAPS and TN with AAS antenna
	Parameter
	HAPS (rural and macro)
	TN AAS (rural)
	TN AAS (urban)

	Network layout
	7 cells
[Wrap-around]
	19 sites (57 cells) wrap-around
	19 sites (57 cells) wrap-around

	HAPS altitude/ antenna height
	20 km
	[30] m
	[25] m

	Carrier frequency
	2 GHz
	2 GHz
	2 GHz

	Bandwidth
	20 MHz
	20 MHz
	20 MHz

	Duplex scheme
	FDD
	FDD
	FDD

	Noise figure
	5 dB
	5 dB
	5 dB

	ISD
	100*  km
	[7.5] km
	[0.75] km

	Antenna array configuration
	2 x 2 for 1st layer cell
4 x 2 for 2nd layer cell
	(M, N, P) = (8, 8, 1)
	(M, N, P) = (8, 8, 1)

	Antenna polarization
	Linear  
	No polarization
	No polarization

	Element gain

	[7.8] dBi
	7.1 dBi
	6.4 dBi

	Element HPBW horizontal/vertical
, 
	[] for both H/V
	H 90 / V 54
	H 90 / V 65

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

	Element spacing horizontal/vertical
	[0.7] for both H/V
	0.5 for H
0.9 for V
	0.5 for H
0.7 for V

	Antenna panel tilt (from the horizon)
	 for 1st layer cell
 for 2nd layer cell
	
	10

	Conducted Tx power
	43 dBm
	25 dBm
	25 dBm

	Ohmic loss
	0
	2 dB
	2 dB

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

	Antenna element gain pattern
	Refer to Table 2


[bookmark: _Ref67901258]Table 2.  Antenna element gain pattern (TR 38.901)
	Description
	Equation
	Unit

	Peak normalized element radiation pattern
	
	dB

	Peak gain normalized element radiation pattern
	
	dBi

	Composite array radiation pattern
	,  where


	



dBi



Table 3. Non-AAS antenna pattern for TN BS
	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
	17 dBi

	Mechanical down tilt
	Rural 3 / Urban 10

	Conducted Tx
	46 dBm



The UE parameters for HAPS and NTN are compared in Table 4. The indoor UE percentage for TN is also set to 0% to keep aligned with the NTN agreements in [2].  The UE bandwidth for TN is not settled and can be further discussed.

Table 4. UE Assumptions for HAPS and TN
	Parameter
	HAPS (rural and macro)
	TN (rural)
	TN (urban)

	UE antenna element gain
	0 dBi, omni-directional
	0 dBi, omni-directional
	0 dBi, omni-directional

	UE transmit power
	23 dBm
	23 dBm
	23 dBm

	UE noise figure
	9 dB
	9 dB
	9 dB

	UE height
	1.5 m
	1.5 m
	1.5 m

	Indoor UE percentage
	0%
	0%
	0%

	UE distribution
	Uniformly distributed in the coverage area

	Number of UE for DL
	1
	1
	1

	UE DL bandwidth
	20 MHz
	20 MHz
	20 MHz

	Number of UE for UL
	3
	3
	3

	UE UL bandwidth 1
	[0.36] MHz
	[20/3] MHz
	[20/3] MHz

	UE power control parameter 2
	gamma =1,
CL-ile = 121.45
	gamma =1,
CL-ile = [ ]
	gamma =1,
CL-ile =  [ ]

	
Note 1: The UE resource allocation should be the same for different HAPS cell to ensure that there is same co channel interference for different UEs. 

Note 2:  power control method refers to 

,  CLx-ile = 88 + 10*log10 (200/X) + 11 – Y, 
where X is UL transmission BW (MHz), and Y is the BS noise figure




Proposal 1: The HAPS UE UL bandwidth could be larger than 0.36 MHz since the link budget of HAPS is much better than LEO and GEO. The feasibility of wrap-around network for HAPS can be discussed. While current HAPS performance is still not quite aligned, this could be discussed later when the performance is comparable. 
Proposal 2: Since the carrier frequency is 2GHz for both HAPS and NTN, the TN network parameters for HAPS can use the same value with NTN agreements, such as antenna array setting, conducted power, ISD, indoor UE percentage, etc. 
2.2  Propagation Model 
The propagation model used in the simulation are listed in Table 5 for comparison. 
Table 5. Propagation model for HAPS and TN
	Scenario
	Radio Link
	Channel model

	HAPS
	HAPS to HAPS UE
	NTN model

	TN
	TN BS to TN UE
	TN model

	HAPS DL to TN DL
	HAPS to TN UE
	NTN model

	TN DL to HAPS DL
	TN BS to HAPS UE
	TN model

	HAPS UL to TN UL
	HAPS UE to TN BS
	TN model

	TN UL to HAPS UL
	TN UE to HAPS
	NTN model

	Note: For both rural and urban scenarios, NTN model referred to TR 38.811, and TN model referred to section 7.4 in TR 38.901.  



3. Conclusion
In this paper, we clarify the HAPS and TN assumptions to get aligned about the parameter understanding. We have the following proposals: 
Proposal 1: The HAPS UE UL bandwidth could be larger than 0.36 MHz since the link budget of HAPS is much better than LEO and GEO. The feasibility of wrap-around network for HAPS can be discussed. While current HAPS performance is still not quite aligned, this could be discussed later when the performance is comparable. 
Proposal 2: Since the carrier frequency is 2GHz for both HAPS and NTN, the TN network parameters for HAPS can use the same value with NTN agreements, such as antenna array setting, conducted power, ISD, indoor UE percentage, etc. 
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