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Introduction
In RAN4 #106, the following agreements [1] on general aspects of demodulation performance requirements for ATG communications have been reached.
	Agreements:
Scenarios
· 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
Channel model
· 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 tracking
· Option 1: To consider the following alternatives to evaluate the Doppler shift tracking ability of a receiver, interested companies could bring analysis:
· 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.


Moreover, the following agreements [2] on UL timing requirements in RRM discussion have also been reached.
	Agreements:
UE-based timing pre-compensation
· UE-based timing pre-compensation for ATG network should be supported in case of 15KHz, 30kHz and 60kHz SCS.
· Network is expected to provide location information to assist UE-based timing pre-compensation for ATG network
· Option 1: Reuse SIB19 for ATG.
· Other options are not precluded
Initial transmission timing requirement Te
· For Initial transmit timing requirements Te, UE pre-compensation timing error should be considered. 
· The GNSS accuracy is FFS.
· Option 1: 50m
· Option 2: 30m
· Others are not precluded.


 
In this paper we provide our view on the above general aspects including scenario, channel model and time/frequency offset compensation of ATG demodulation performance requirements.
Discussion
Deployment scenario
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Figure 1. Uni-directional deployment for ATG communication.
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Figure 2. Bi-directional deployment for ATG communication.
According to the above agreements, two ATG deployment scenarios illustrated in Fig. 1 and 2 have been discussed in RAN4 #106. Ds and Dh in figures stand for the ISD (up to 200km) between two neighbour ATG-BSs and the altitude (~10km) of the ATG-UE, respectively. For demodulation performance study, it has been agreed to consider the uni-directional deployment scenario shown in Fig. 1 while it remains FFS whether to consider the bi-directional deployment scenario shown in Fig. 2. As shown in Fig. 1, the uni-directional deployment provides a uniform serving cell range equal to Ds. In the bi-directional deployment shown in Fig. 2, each ATG-UE location is in the serving range of two visible ATG-BSs with one left and one right serving cell/beam. Moreover, two types of double serving range of two ATG-BSs, namely region (a) and (b), are observed in Fig. 2. Specifically, region (a) and (b) are formed by two neighbor ATG-BSs of two- and one-hop, respectively. The beam/cell scheduling flexibility provisioned in the bi-directional deployment can be used to optimize system operations. However, for the initial ATG performance requirements study, uni-directional deployment can be a good starting point, and bi-directional deployment can be considered in the future enhancement when needed.
Proposal 1:	Focus on uni-directional ATG deployment scenario, and bi-directional deployment can be considered in the future enhancement when needed.
Channel model
Due to the large ATG BS antenna height, e.g., 30m, rural deployment environment, and uptilt beam angle towards ATG-UE, there are very little if any local scatterers around ATG-BS to create multi-path components with non-negligible magnitude for the ATG link. It is therefore reasonable to focus on single path AWGN channel for ATG demodulation performance requirement study. On the other hand, it is also plausible to consider TDL-LOS channel if some TDL-LOS channel with justified delay spread and K factor values can be identified.
Proposal 2:	Focus on single path AWGN channel or TDL-LOS channel with justified delay spread and K factor values for ATG demodulation performance study.
Doppler shift compensation
As discussed in [3], when an ATG UE travels with the speed 1200km/h at the altitude 10km from the maximum distance 100km to the minimum distance 20km towards the serving ATG BS, for carrier frequency of 2GHz (4GHz), the Doppler shift can range from ~1.9kHz (~3.8kHz) to ~2.2kHz (~4.4kHz). According to the agreements [2], like in NTN, UE-based timing (frequency) pre-compensation can be performed with the assumption that ATG-BS can broadcast its location, e.g., via some SIB [4]. Moreover, ATG-UE is assumed to have access to its own location and speed information from the available GNSS capability. It is also plausible to assume that ATG-UE has the access to other assistance information about the flight route and schedule etc. Since ATG-UE’s speed typically changes slowly after it reaches the desired altitude, it is realistic to expect ATG-UE to be capable of acquiring the location and speed estimates with sufficient accuracy. Therefore, it is feasible to assume that UE-based timing/frequency shift (pre-)compensation can be performed with good accuracy to simplify the performance evaluations of large Doppler shift impact on ATG demodulation requirements.
Proposal 3:	UE-based timing/frequency shift compensation and pre-compensation with sufficient accuracy can be assumed for the ATG DL and UL demodulation performance study, respectively.
Conclusion
In this paper we provided view on general aspects for ATG demodulation performance requirements and made the following observation and proposals:
Proposal 1:	Focus on uni-directional ATG deployment scenario, and bi-directional deployment can be considered in the future enhancement when needed.
Proposal 2:	Focus on single path AWGN channel or TDL-LOS channel with justified delay spread and K factor values for ATG demodulation performance study.
Proposal 3:	UE-based timing/frequency shift compensation and pre-compensation with sufficient accuracy can be assumed for the ATG DL and UL demodulation performance study, respectively.
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