[bookmark: Title][bookmark: DocumentFor][bookmark: _Hlk514061252]3GPP TSG-RAN WG4 Meeting # 100-e 	R4-2113310
Electronic Meeting, August. 16-27, 2021

Agenda Item:		9.13.2.2
Source: 		Qualcomm Incorporated
Title: 	Simulation restuls for HAPS
Document for:	Apporval
1. Introduction
Before RAN4#100-e 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 the single system performance for calibration and discussion. 
2. Discussion
2.1 Simulation results for HAPS DL
This section presented the HAPS DL single system performance and compared the difference between rural and urban scenarios. The SINR value collection method is referred to Table 1. 
[image: ]Figure 1. HAPS DL Coupling loss CDF
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[image: ]Figure 2. HAPS DL SINR CDF 
Figure 3. HAPS DL SNR and SINR CDF for rural

Table 1. HAPS SINR calculation
	HAPS SINR
	SINR statistics target
	7 cells for DL and UL, HAPS UE is uniformly distributed in 7 cells

	
	Interference
	Co- channel interference from other 6 cells

	
	SINR calculation
	Polarization gain with 3dB is considered



. 
Observation 1: The impact of the interference coming from co-channel interference within HAPS is obvious, which leads to about 10dB performance degradation at 50% CDF in rural scenario. 

To calibrate the simulation platform for HAPS, we suggest companies to provide the antenna gain CDF and pathloss CDF for further calibration. 
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Figure 4. HAPS DL pathloss CDF for rural and urban
[image: ][image: ]Figure 5. HAPS DL served antenna gain CDF for rural and urban
Figure 6. HAPS DL antenna gain CDF for 7 cells in rural and urban

The pathloss CDF is provided in Figure 4. Figure 5 presents the antenna gain CDF of the served cell, and Figure 6 presents the antenna gain CDF of the served cell and adjacent cells. 
Proposal 1: The HAPS antenna gain CDF and pathloss CDF should be further calibrated to find the root cause of performance difference in HAPS. 
2.2 Simulation results for HAPS UL
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Figure 7. HAPS UL coupling loss CDF


[image: ][image: ]Figure 8. HAPS UL SINR CDF, UE BW 0.36MHz
Figure 9. HAPS UL UE Tx power CDF, UE BW 0.36MHz
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Figure 10. HAPS UL SINR CDF, UE BW 1MHz 
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Figure 11. HAPS UL UE Tx power CDF, UE BW 1MHz


Table 2. UE ratio transmitting with max Tx power 23dBm
	UE bandwidth / scenario
	0.36 MHz
	1 MHz

	Rural 
	6%
	62%

	Urban
	20%
	55%



Observation 2: When the HAPS UE UL bandwidth is 1MHz, the target SINR of 15dB still can be achieved. The UL CBW for HAPS needs to be further discussed.

3. Conclusion
In this paper, we present the HAPS single system performance for platform calibration.  We have the following observations and proposals: 
Observation 1: The impact of the interference coming from co-channel interference within HAPS is obvious, which leads to about 10dB performance degradation at 50% CDF. 
Proposal 1: The HAPS antenna gain CDF and pathloss CDF should be further calibrated to find the root cause of performance difference in HAPS. 
Observation 2: When the HAPS UE UL bandwidth is 1MHz, the target SINR of 15dB still can be achieved. The UL CBW for HAPS needs to be further discussed.
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