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1. Introduction
In RAN4#98bis-e meeting, agreements regarding HAPS in NTN coexistence are captured in [1][2] as an output of email discussions [3][4]. The agreements are listed as follows.
	WF NTN_Solutions_Part1 [1]:
· RAN4 shall further refine FR1 NR band description for HAPS deployment at @2GHz for use in coexistence studies.
· NR band n1 as example band for HAPS related coexistence studies at 2GHz.
· Separate HAPS coexistence scenarios from Satellite coexistence scenarios.
· Note: the two NTN systems may consider different bands, different simulation parameters
WF NTN_Solutions_Part2 [2]:
· Agreed on HAPS co-existence scenarios.
[image: ]
· Agreed on UL TPC for HAPS UE.
· Consider different UL power control setting for UE served by TN and for UE served by HAPS. One potential model with UE transmit power Pt determined according to:
[image: ]
· Detailed assumptions are captured in R4-2106106.


Although the document [5] covers most simulation assumption for HAPS coexistence study, parameters associated with UL simulations have not been fully defined. In this contribution, we focused on UL assumption for HAPS adjacent channel interference simulations.
2. Discussion
1. Uplink scheduled bandwidth
For uplink transmission in 2 GHz band, terrestrial networks and HAPS may have very different bandwidth allocation. Compared to the terrestrial networks, HAPS generally operates with a longer propagation distance and a higher propagation loss. The path loss of UEs within HAPS coverage also varies significantly. LOS condition with HAPS depends on environment and elevation angle. When in NLOS with HAPS, the UE may experience a deeper shadow fade and a large clutter loss (17-20 dB for 2 GHz in rural environment) [6]. Figure 1 shows serving cell path loss CDF of HAPS and TN at 2 GHz frequency in rural environment, assuming 100 Km HAPS coverage radius and 2 Km TN inter-site distance. 
Observation 1: HAPS networks have much higher path loss than terrestrial networks.
Due to the large path loss difference, we cannot assume the same scheduled bandwidth for TN and HAPS, otherwise we would see some UEs in the HAPS network have a very low power spectral density. In order for all the UEs served by HAPS to have a minimum SINR, the scheduled bandwidth for the UE needs to be kept as low as 2 RBs. Figure 2 shows the UL SINR distribution of HAPS served UEs with 2 RB bandwidth allocation. Considering a typical assumption of 10 active UEs per cell, we propose that for UL simulations each HAPS cell schedules 10 UEs with 2 RBs per UE.
Proposal 1: For the HAPS network, UL scheduled bandwidth is 2 RBs per UE and 10 UEs are scheduled per cell. Scheduled UE resources are randomly distributed across the bandwidth.
For the terrestrial network, the UL model in TR 36.942 [7] can be reused, where the scheduled bandwidth for an UE is 16 RBs. Assuming 20 MHz bandwidth [5], each cell can schedule 6 UEs.
Proposal 2: For the TN network, UL scheduled bandwidth is 16 RBs per UE and 6 UEs are scheduled per cell. Scheduled UE resources are randomly distributed across the bandwidth.
With the above proposals, Table 1 summarizes the assumption of transmission bandwidth for both DL and UL.
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[bookmark: _Ref71394790]Figure 1. Serving cell pathloss distribution of HAPS and TN (RMa, 2 Km ISD)
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[bookmark: _Ref71395821]Figure 2. HAPS UL SINR distribution, assuming 2 RB scheduled bandwidth
[bookmark: _Ref67939752]Table 1. Assumption of DL and UL transmission bandwidth 
	Parameters
	Downlink
	Uplink

	Subcarrier spacing (SCS)
	15 KHz
	15 KHz

	Channel bandwidth
	20 MHz
	20 MHz

	Scheduled bandwidth per TN UE 
	20 MHz 
	16 RBs

	Number of scheduled UEs per TN cell
	1
	6

	Scheduled bandwidth per HAPS UE
	20 MHz
	2 RBs

	Number of scheduled UEs per HAPS  cell
	1
	10


Uplink transmission power control model
The UL transmission power control model used in previous coexistence studies [7][8] has been agreed to be reused for HAPS coexistence simulations [2]. UE transmit power is set based on the link’s coupling loss CL according to



where, Pmax = 23 dBm, CLx-ile and γ are set as following:
-	CLx-ile = 88 + 10*log10 (200/X) + 11 – Y, 
where X is UL transmission BW (MHz) and Y is the BS noise figure
-	γ = 1
We propose adopting  dB for this model and using the scheduled bandwidth and BS noise assumption for X and Y. Note that HAPS and TN have different value of X since their scheduled bandwidth per UE is different in UL. The proposed parameters for UL power control are listed in Table 2.
Proposal 3: Use the following parameters to set the UE’s UL transmit power in the agreed UL power control model:
[bookmark: _Ref71402430]Table 2. UL power control parameters
	UL power control parameter
	TN
	HAPS

	Pmax (dBm)
	23
	23

	Rmin (dB)
	-54
	-54

	γ
	1
	1

	X, transmission bandwidth (MHz)
	2.88
	0.36

	Y, BS noise figure (dB)
	5
	5



3. Conclusion
To complete the simulation assumption for HAPS coexistence study, we have the following observation and proposals regarding UL simulations.
Observation 1: HAPS networks have much higher path loss than terrestrial networks.
Proposal 1: For the HAPS network, UL scheduled bandwidth is 2 RBs per UE and 10 UEs are scheduled per cell. Scheduled UE resources are randomly distributed across the bandwidth.
Proposal 2: For the TN network, UL scheduled bandwidth is 16 RBs per UE and 6 UEs are scheduled per cell. Scheduled UE resources are randomly distributed across the bandwidth.
Proposal 3: Use the following parameters to set the UE’s UL transmit power in the agreed UL power control model:
	UL power control parameter
	TN
	HAPS

	Pmax (dBm)
	23
	23

	Rmin (dB)
	-54
	-54

	γ
	1
	1

	X, transmission bandwidth (MHz)
	2.88
	0.36

	Y, BS noise figure (dB)
	5
	5
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where, P, =23dBm, R ; =TBD dB, CL_;. and y are set as following:

- CL, ;. = 88 + 10*log,, (200/X) + 11 -,

where X is UL transmission BW (MHz) and Y is the BS noise figure

- y=1

UEs connected to TN and HAPS networks may have different X (transmission BW) in this model.
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