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[bookmark: OLE_LINK25]1 Introduction
In RAN#95e meeting, the work item[1] on Air-to-ground network for NR was approved as one of Rel-18 RAN4 package. 
During the last RAN4 meeting, some conclusions has been reached for ATG coexistence assumption. We share some views on ATG demodulation requirement.
2	Discussion
[bookmark: OLE_LINK41][bookmark: OLE_LINK23][bookmark: OLE_LINK66][bookmark: OLE_LINK6]2.1 Scenario 
Figure 2-1 shows the scenario of ATG of TN deployment and ATG deployment.
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Figure 2-1(a). Scenario of ATG of TN deployment
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Figure 2-1(b). Scenario of ATG of ATG deployment
For the perspective of demodulation, it is necessary to consider the both scenarios.
The difference between the two scenario is listed in table 2-1.
Table 2-1. Differences for different scenarios
	index
	Parameter
	TN deployment
	ATG deployment

	1
	Propagation delay
	Continuity
	Discontinuity

	2
	Doppler shift
	Jumping from negative value to positive value or vice versa
	Not jumping from negative value to positive value or vice versa

	3
	Switching point
	In the middle of the BS
	Near to one of the BS


With regard to propagation delay, we can find that the propagation delay is from big to small and then from small to big when the aircraft flies into the coverage area of a BS then it leaves the coverage area of one BS and enters the coverage area of another BS if for TN deployment. While for ATG deployment, There will be a large timing gap when the aircraft switch from one BS to another.
With regard to Doppler shift, we can find that the Doppler shift jumps from negative value to positive value for TN deployment. While for ATG deployment, there is no Doppler shift jumping from negative value to positive value or vice versa which can be found in figure 2-2. The starting TTI in figure 2-2 corresponds the position just above one BS and the flying direction in figure 2-2 is from left to right as depicted in figure 2-1.
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Figure 2-2. Doppler shift experienced by an airplane for TN(left) and ATG(right) deployment
With regard to switching point, it is a natural choice for the switching point to be in the middle of two BS for TN deployment. For ATG deployment, the switch point needs to be decided with some factors such as similar Rx power, change rate of Rx power and change rate of Doppler shift etc,. And the switching point concluded in coexistence study[2] can be considered.
Proposal 1. To take the switching point concluded in coexistence study as a starting point for demodulation evaluation for demodulation requirement:
Proposal 2. To take the following factors into consideration for demodulation evaluation for both TN deployment and ATG deployment:
· Propagation delay
· Doppler shift
2.2 Channel model
The ATG base station is designed to serve the air line coverage, so the LOS propagation condition can be expected for ATG CPE. Two alternatives of channel model can be considered for demodulation requirement evaluation of ATG. One is static channel with Doppler shift trajectories corresponding to different scenarios. The other is using NTN channel  model or modified NTN channel model for ATG as NTN channel model is also used for communication between the the devices on ground and in the air.
Proposal 3. To consider static channel or NTN channel model or modified NTN channel model for ATG demodulation requirement evaluation.
2.3 Simulation parameters
Table 2-2 lists the parameter assumption for link level simulation and figure 2-3 shows the initial simulation results for n1 band with 40MHz BW under AWGN channel model with Doppler shift corresponding to ATG scenario.
Table 2-2 Simulation parameters
	Duplex mode
	FDD
TDD(2D4S6U+38D)

	SCS
	15kHz for n1
30kHz for n78, 79

	BW
	100MHz for n78,n79
40MHz for n1

	speed
	1200kmph

	Antenna config
	2*2

	PDSCH
	Mapping type
	Type A

	
	k0
	0

	
	Start symbol
	2

	
	Length
	12

	
	PDSCH aggregation factor
	1

	
	PRB bundle type
	static

	
	PRB bundle size
	2

	
	Resource allocation type
	Type0

	
	VRB-to-PRB mapping type
	Non-interleaved

	PDSCH-DMRS
	DMRS-type
	Type 1

	
	# additional DMRS
	DL slot: 2
S slot:  0

	
	Max #OFDM symbol for front loaded DMRS
	1

	
	Number of DM-RS CDM group(s) without data
	1

	SSB
	Period
	20ms

	CSI-RS for tracking
	Period
	20ms

	
	k0
	0

	
	OFDM symbol
	l = 6, 10

	Channel
	AWGN or static channel
NTN-TDL-D/E or modified NTN channel

	# MIMO layer
	1

	MCS
Table 5.1.3.1-1: MCS index table 1 for PDSCH
	13
20

	Number of Max Re-transmission
	4

	Test metric
	SNR @ %70 of maximum Throughput
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Figure 2-3. Throughput under AWGN channel model with Doppler shift experienced in TN deployment @2.1GHz
Another issue for demodulation evaluation is the TTI number to simulate, take 200km ISD as an example, the airplane needs to fly for 600s which corresponds to 6*10^5 TTIs for 15kHz SCS.
The TTI number to simulate is quite large. Maybe a simplified method needs to be considered. 
Observation 1. If the whole coverage area of a BS is simulated, the TTI number will be very large.
In order to evaluate the Doppler shift tracking ability of a receiver, we can consider the following methods:
[bookmark: OLE_LINK40][bookmark: OLE_LINK39][bookmark: OLE_LINK8][bookmark: OLE_LINK28][bookmark: OLE_LINK11]Proposal 4. To consider the following alternatives to evaluate the Doppler shift tracking ability of a receiver:
· Alternative 1: Evaluate a period during which the airplane experiences a large Doppler shift.
· Alternative 2: Evaluate a period during which the airplane experiences large Doppler changes.
· Alternative 3: The combination of the above two situations. 
3 Conclusion
In this contribution, we give some initial discussions on ATG DL demodulation and initial simulation results for reference. 
The observation and proposals are given:
Observation 1. If the whole coverage area of a BS is simulated, the TTI number will be very large.
Proposal 1. To take the switching point concluded in coexistence study as a starting point for demodulation evaluation for demodulation requirement:
Proposal 2. To take the following factors into consideration for demodulation evaluation for both TN deployment and ATG deployment:
· Propagation delay
· Doppler shift
Proposal 3. To consider static channel or NTN channel model or modified NTN channel model for ATG demodulation requirement evaluation.
Proposal 4. To consider the following alternatives to evaluate the Doppler shift tracking ability of a receiver:
· Alternative 1: Evaluate a period during which the airplane experiences a large Doppler shift.
· Alternative 2: Evaluate a period during which the airplane experiences large Doppler changes.
· Alternative 3: The combination of the above two situations. 

4	Reference
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