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[bookmark: OLE_LINK25]1 Introduction
In RAN#96e meeting[1], the revised work item 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 scenarios and deployment which are listed below[2].
	Issue 1-1: Scenario
Agreement:
· Focus on ATG deployment scenario which aligned with co-existence session, other scenarios (e.g., the scenario with large Doppler jumping in an ATG cell)  can be considered in the future enhancement when needed.

Issue 1-2: UE assumption
Tentative agreements:
· Take ATG UE pre-compensation on UL frequency shift and UL timing shift for ATG demodulation as baseline. 
· Take ATG UE pre-compensation on DL frequency shift for ATG demodulation as baseline.

Issue 1-3-1: Channel model
Agreement:
· At least single path AWGN channel with doppler

Issue 1-3-2: Doppler shift assumption:
Agreement from GTW:
· Align with RF session agreement on frequency error requirements with below values as starting point
· For FDD channel model, set Doppler as [220Hz]
· For TDD channel model, set Doppler as [400/500Hz]. 
FFS:
· For FDD channel model, 
· Option 1: set Doppler as 220Hz
· [bookmark: _GoBack]Option 2: Set Doppler as 200Hz for UL, 220Hz for DL 
· For TDD channel model:
· Option 1: set Doppler as 400Hz. 
· Option 2: set Doppler as 500Hz 


This contribution shares some views about Doppler shift assumption. 
2	Discussion
[bookmark: OLE_LINK6][bookmark: OLE_LINK41][bookmark: OLE_LINK23][bookmark: OLE_LINK66]With regard to scenario for ATG, the Doppler shift assumption for demodulation requirement is still FFS. The agreement reached in RAN4 #106 meeting clearly states that 0.1ppm Doppler shift is assumed as copied below[3].
	Issue 2-1-3: Channel model
Agreement:
· Candidate channel models for ATG deployment: 
· Option 1: Single path AWGN channel 
· Option 2: NTN-TDL-C (FFS for the delay spread and K factor)
· Doppler shift assumption: 0.1 ppm


Table 2-1 lists the bands for ATG with new band were introduced for ATG[4].
Table 2-1 NR operating bands related to ATG in FR1
	NR operating band
	Uplink (UL) operating band
BS receive / UE transmit
FUL_low   –  FUL_high
	Downlink (DL) operating band
BS transmit / UE receive
FDL_low   –  FDL_high
	Duplex Mode

	n1
	1920 MHz – 1980 MHz
	2110 MHz – 2170 MHz
	FDD

	n3
	1710 MHz – 1785 MHz
	1805 MHz – 1880 MHz
	FDD

	n34
	2010 MHz – 2025 MHz
	2010 MHz – 2025 MHz
	TDD

	n39
	1880 MHz – 1920 MHz
	1880 MHz – 1920 MHz
	TDD

	n41
	2496 MHz – 2690 MHz
	2496 MHz – 2690 MHz
	TDD

	n78
	3300 MHz – 3800 MHz
	3300 MHz – 3800 MHz
	TDD

	n79
	4400 MHz – 5000 MHz
	4400 MHz – 5000 MHz
	TDD


With regard to the Doppler shift assumption for FDD channel model, option 2 (200Hz for UL, 220Hz for DL) is more consistent with the agreement.
With regard to the Doppler shift assumption for TDD channel model, we can find that different band demands different Doppler shift if 0.1 ppm is assumed. As can be seen the frequency range for TDD band is from 1880MHz to 5000MHz, if one Doppler shift is assumed, option 2 (set Doppler as 400Hz) is not suitable. As is agreed in Meeting#106bis UE demodulation session, 1+1 DMRS is used for demodulation requirement. So 500Hz for TDD channel model is more suitable if only one Doppler shift assumption is considered. Based on demodulation experience, there is no significant performance difference between a fixed Doppler shift of 200Hz and 220Hz.
Observation 1. Option 2 (set Doppler as 400Hz) is not suitable as multiple band with different frequency range need to be considered for TDD channel model.
Proposal 1. To consider the following Doppler shift assumption for FDD channel model and TDD channel model.
· For FDD channel model, 
· Option 1: set Doppler as 220Hz
· For TDD channel model:
· Option 2: set Doppler as 500Hz 
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3 Conclusion
In this contribution, we give our viewpoint of Doppler shift assumption for ATG scenario. 
The conclusions are:
Observation 1. Option 2 (set Doppler as 400Hz) is not suitable as multiple band with different frequency range need to be considered for TDD channel model.
Proposal 1. To consider the following Doppler shift assumption for FDD channel model and TDD channel model.
· For FDD channel model, 
· Option 1: set Doppler as 220Hz
· For TDD channel model:
· Option 2: set Doppler as 500Hz 
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