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1. Introduction
[bookmark: _Hlk528680199]In the last meeting, RAN4 start the discussion on the ATG demodulation scenario, channel model, requirement scope etc. Companies got some agreements but there are many open issues in WF [1]. In this contribution, the open issues on general part will be furtherly analysed.   

2. Discussion
2.1 Scenario and deployment 

 (
Issue 1-1-1: Scenario
Option 1: 
Consider following deployment scenario for Rel-18 ATG demodulation discussion: 
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 0o to α at the speed 1200km/h. The corresponding maximum distance between UE and BS could be 200km ~300km. 
Option 2:
 For the perspective of demodulation, it is necessary to consider the both scenarios.
 
Figure 2-1(a). Scenario of ATG of TN deployment
Figure 2-1(b). Scenario of ATG of ATG deployment
Agreement:
From ATG demodulation requirements perspective, at least scenario in option 1 shall be considered
FFS whether the deployment scenario 
Figure 2-1(a). 
from option 2 can be considered or not
The detailed parameters need to be further discussed
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The first issue needs to be clarified for ATG deployment is the number of serving node for an ATG UE at the same time. This is the first release of ATG scenario, all discussions in RF and RRM assume that an ATG UE is served by only one ATG BS [2, 3]. In that case, ATG UE doesn’t need to consider the compensation on different Doppler at the same time. At the cell edge, ATG UE would measure the Doppler shift from other cells, but start to compensate only after handover. 
Proposal 1 [bookmark: _Toc131507833][bookmark: _Toc131507869][bookmark: _Toc131684362][bookmark: _Toc132045421]To align with RF and RRM discussion, only consider the scenario that there is only one ATG UE in a cell which is served by only one ATG BS at the same time. 
Based on the assumption above, the scenario in Figure 2-1(a) just describe the ATG UE is at the cell edge and possibly in the duration of handover. Anyway, it won’t impact the channel model and Doppler shift compensation by ATG UE. Comparing Figure 2-1 (a) and Figure 2-1(b) (same as option 1), the latter could have worst Doppler shift regarding the lower elevation angle between ATG UE and BS. However, companies have agreed that the ATG UE could (pre)compensate frequency shift based on GNSS and BS location information, the residual frequency error would be similar in both deployments. In that case, there is no difference from channel model perspective.
[bookmark: _Toc132045417]There is no difference on Doppler shift condition between Option 1 and Option 2 (Figure 2-1 (a) and (b)) if only one serving ATG BS is considered for one ATG UE.  
[bookmark: _Toc132045418]There is no difference on channel model between option 1 and option 2 because ATG UE capability on (pre)compensation on frequency error was agreed. 
Proposal 2 [bookmark: _Toc132045422]Take Option 1 as the ATG demodulation deployment scenario.

2.2 Channel model
 (
Issue 1-1-3: 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
)
Some companies think the ATG deployment is similar as NTN so propose to reuse NTN channel model, but the difference between NTN channel model and ATG scenario is obvious. 
In NTN deployment, NTN UE is on the ground and only 1.5m high (handheld type) which is easily impacted by the buildings, trees and ground. That’s why we have both NLOS and LOS type channel models for NTN service link, and multiple paths are used in both of channel model types. 
In ATG scenario, ATG UE is in the air which looks like having same condition as a satellite in NTN deployment, but ATG BS is at least 25m higher above the ground and deployed in open area which is totally different from NTN UE. Thus, there is only single propagation path between ATG UE and BS. This condition is same as NTN feeder link which is agreed to be considered as ideal propagation (AWGN). Furthermore, the ATG deployment could also be similar as HST while the difference is UE in the air. The channel model used in HST is AWGN + Doppler.  
[bookmark: _Toc132045419]ATG BS height is much higher than NTN UE and located in open area, which have no multi-path environment between ATG UE and ATG BS. ATG deployment is similar to HST deployment and NTN feeder link. 
[bookmark: _Toc132045420]In HST deployment, single-tap channel with Doppler shift is applied for demodulation requirements.
Proposal 3 [bookmark: _Toc132045423]Use single tap AWGN channel with Doppler shift for ATG demodulation requirements.
As for the value of the Doppler shift, residual frequency error could be applied because the UE compensation on frequency shift was agreed as one of the ATG UE capacities. Basically, the residual error depends on the GNSS precise and BS location estimation which should be same for both UL and DL. So only one value could be applied for both UL and DL demodulation requirements. Currently, there is no agreement in RF session on the UL frequency error, but 0.1ppm can be the start point referring to NTN approach and could be revised once RF session have agreement on another value. 
Proposal 4 [bookmark: _Toc132045424]Take 0.1ppm for Doppler shift for both DL and UL demodulation requirement as the start point but postpone making decision until RF session have the agreement on frequency error requirement. 

2.3 Others
 (
Issue 2-2-4: TDD pattern
Option 1: Define 
new TDD pattern 
(e.g. 
30D4S6U
, S=14G)
 which only applied for ATG scenario.
Option 2: 
Do not consider TDD pattern impact in ATG demodulation requirements because it is not relevant to receiver demodulation algorithm.
)
The TDD issue is raised due to the very large propagation delay between ATG UE and BS, the timing advance for UL feedback would be possibly aggress the DL slot in the worst case (i.e., ISD>=200km). To avoid this happening, some companies propose to consider new TDD pattern with much longer DL slots and guard period. This issue would impact RF coexistence, RRM timing and also Demod, so an aligned agreement should be made among all three sessions. 
There are some issues with the proposed new TDD pattern. For example, 
· The cross-link interference would be high when the distance between TN network and ATG network is not large enough. 
· For a very long DL slot configuration, we need to check RAN1/RAN2 spec whether it is possible to configure the appropriate dl-DataToUL-ACK values for every DL slot. It is also suspicious on the UE buffer capability under this TDD pattern. 

In that case, we don’t see the benefit to consider Option 1 for demodulation requirement at current stage. 
Proposal 5 [bookmark: _Toc132045425]RF, RRM and Demod session should keep the consistency on the agreement for the necessary of new TDD pattern for ATG scenario. 
From demodulation perspective, once a feasible solution on timing issue is solved, the requirement for different TDD pattern would be the same. Only some configurations and corresponding test setup would be different. Companies could start from typical TDD pattern for simulation and further check whether the results could be applied if new TDD pattern will be introduced in the future.
Proposal 6 [bookmark: _Toc132045426]Proceed with typical TDD pattern for TDD requirement, further check the performance if the new TDD pattern is agreed to be introduced.
To avoid the delay the WI progress, companies could start from FDD cases if TDD pattern issue is not easily get alignment between companies. 
Proposal 7 [bookmark: _Toc132045427]Start with the FDD requirement configuration if companies cannot get consensus on TDD pattern issue easily. 

3. Conclusions
 In the previous sections we made the following observations: 
Observation 1	There is no difference on Doppler shift condition between Option 1 and Option 2 (Figure 2-1 (a) and (b)) if only one serving ATG BS is considered for one ATG UE.
Observation 2	There is no difference on channel model between option 1 and option 2 because ATG UE capability on (pre)compensation on frequency error was agreed.
Observation 3	ATG BS height is much higher than NTN UE and located in open area, which have no multi-path environment between ATG UE and ATG BS. ATG deployment is similar to HST deployment and NTN feeder link.
Observation 4	In HST deployment, single-tap channel with Doppler shift is applied for demodulation requirements.

Based on the discussion in the previous sections we propose the following:
Proposal 1	To align with RF and RRM discussion, only consider the scenario that there is only one ATG UE in a cell which is served by only one ATG BS at the same time.
Proposal 2	Take Option 1 as the ATG demodulation deployment scenario.
Proposal 3	Use single tap AWGN channel with Doppler shift for ATG demodulation requirements.
Proposal 4	Take 0.1ppm for Doppler shift for both DL and UL demodulation requirement as the start point but postpone making decision until RF session have the agreement on frequency error requirement.
Proposal 5	RF, RRM and Demod session should keep the consistency on the agreement for the necessary of new TDD pattern for ATG scenario.
Proposal 6	Proceed with typical TDD pattern for TDD requirement, further check the performance if the new TDD pattern is agreed to be introduced.
Proposal 7	Start with the FDD requirement configuration if companies cannot get consensus on TDD pattern issue easily.
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