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1. Introduction
In RAN#96 meeting, the WID on Air-to-group network for NR was approved with the following objective as[1] 
	· Core requirement
· Specify features to core specifications for ATG BS and UE [RAN4]
· Scenario: 
· BS on the ground, and the CPE type of UE mounted in the aircraft
· A direct radio link between BS on the ground and CPE type of UE mounted in the aircraft
· Note: The deployment characteristics described in the justification section shall be taken as a basis for the technical discussion.
· Specify core requirements for coexistence between ATG and IMT terrestrial network
· Example bands include n1, n78 and n79.
· Perform FR1 co-existence evaluation for ATG network (e.g. ACLR, ACS)
· Identify key characteristics where it is necessary to differentiate ATG ground-based BS and UEs from conventional ground based BS and UEs
· Aim to reuse existing requirements for BS and UE where possible, e.g.,
· Reuse TN BS requirements for ATG BS
· Specify RF requirements for ATG UE/BS
· Considering the results of co-existence simulations in terms of impact on emissions and RX requirements, cell sizes and link budgets, technology capabilities, likely BS and UE architectures and other relevant aspects.
· Taking into account identified differences between ATG and fully ground based systems
· Consider BS type 1-C/1-H/1-O and specify the requirements
· Consider conductive requirements for UE
· Specify RRM core requirements for ATG UE 
· Taking into account identified differences between ATG and fully ground based systems
· Considering the different nature of ATG UEs and their view of the network, increased cell sizes and other relevant aspects
· Specify new UE/BS type(s) for ATG network if necessary
· Performance requirement
· Specify corresponding RRM performance requirements and test cases for ATG UE [RAN4]
· Specify corresponding demodulation performance requirements for ATG BS [RAN4]
· Specify corresponding demodulation performance and CSI reporting requirements for ATG UE/BS [RAN4]
· Specify test procedures for ATG BS conformance testing and conformance requirements [RAN4]



In the last meeting, the performance part of demodulation requirement was discussed with including deployment scenario, channel model, UE assumption and test scope of demodulation requirement. The related agreements are captured into the WF [2]
In this contribution, the view on the deployment and channel model for ATG demodulation is provided.
2	Discussion
2.1	Deployment of ATG demodulation requirement  
In the last meeting, the following deployment scenarios for Rel-18 ATG demodulation discussion were discussed as 
	· Option 1
· One ATG UE only served by one TRP from ATG BS at the same time. 
· ATG BS is 30m high and its beam direction is fixed and pointing to the horizon. The vertical HPBW is α  and its lower boundary is parallel to the horizon. 
· ATG UE moving toward to ATG BS with the elevation angle from 0 to α at the speed 1200km/h. The corresponding maximum distance between UE and BS could be 200km ~300km. 
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· Option 2
· For the perspective of demodulation, it is necessary to consider the both scenario
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Figure 2-1(a)

[image: ]
Figure 2-1 (b)
· Agreement 
· For ATG demodulation requirements perspective, at least scenario in option 1 shall be considered 
· FFS whether the deployment scenario in Figure 2-1(a) from option 2 can be considered or not
· The detailed parameters need to be further discussed
· 


For option 1, the deployment is reused from the ATG and TN network co-existence evaluation. For option 2, the scenario of Figure 2-1(a) is similar as FR1 HST with bi-directional scenario, From the baseband processing aspect, there should be difference for figure 2-1 (a) and figure 2-2(a).  Meanwhile, the scenario in Figure 2-1(a) is different with the co-existence evaluation, where the beam direction of ATG BS is fixed and pointing to horizon. 
As for detail parameters, according to objective of WID, the particularity of ATG network, the following aspects should be addressed in a new ATG work item
	· Extreme large cell coverage range (e,g, up to 300km) and flight speed (e,g, up to 1200km/h)



Therefore, we think ISD with 300km should be considered for demodulation requirement for the worse scenario.
As the UE Hight, 10km should be considered for deriving the distance between ATG BS and aircraft and switching point for served ATG BS. Considering the co-existence evaluation for link budget is still conducted, we suggest to calculate the switching point and maximum distance between UE and ATG BS based on conclusion of RF session. 
On the other hand, in HST scenario, the gNB is deployed around track of train with fixed Ds and Dmin, where Ds means the distance of two neighbor RRH, and Dmin means the distance between the RRH and track.
For ATG scenario, in the practical scenario, excepting for stage where the ATG UE moving toward to ATG BS with fixed altitude, the while communication stage should also include the aircraft taking off or landing from the minimum altitude to the largest altitude, where its lower boundary is parallel to the horizon. Therefore, whether the modeling the stage where the aircraft taking off or landing from the minimum altitude to the largest altitude for ATG demodulation requirement. 
[image: ]
Proposal 1: Apply the option 1 as the baseline for ATG demodulation requirement
· FFS on elevation angle for the vertical HPBW
· ISD =300km
· Aircraft altitude to derive the minimum distance: 10km 
· FFS on modelling the stage of aircraft taking off or landing from the minimum altitude to the largest altitude for ATG demodulation requirement 
2.2	Channel Model of ATG demodulation requirement  
Regarding the channel model for demodulation, several candidate models for ATG deployment are considered.
	· Candidate channel models for ATG deployment
· Option 1: Single path AWGN channel 
· Option 2: NTN-TDL-C (FFS for delay spread and K factor)
· Doppler shift assumption: 0.1 ppm



In general, the deployment of ATG is similar as HST scenario, where a direct radio link between BS on the ground and CPE type of UE mounted in the aircraft in terms of channel model. It should be LOS dominated channel. Therefore, both options should be reasonable. For NTN channel, the delay spread and K factor, are related with the detail satellite evaluation angle, pending on different band. Different evaluation angle, the channel model is different. Considering there is no clear modeling the evaluation angle, we are fine to apply the single path AWGN channel for requirement definition for simplicity. The detail channel model will be pended on output of deployment scenario  
Proposal 2: Apply the single path AWGN channel model with doppler frequency for ATG demodulation requirement 
3	Conclusion
In this contribution, the initial view on the test scope of BS demodulation requirement is provided.
Proposal 1: Apply the option 1 as the baseline for ATG demodulation requirement
· FFS on elevation angle for the vertical HPBW
· ISD =300km
· Aircraft altitude to derive the minimum distance: 10km 
· FFS on modelling the stage of aircraft taking off or landing from the minimum altitude to the largest altitude for ATG demodulation requirement 

Proposal 2: Apply the single path AWGN channel model with doppler frequency for ATG demodulation requirement 
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