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Introduction

In the previous RAN
P and RAN4 meetings, there were extensive discussions on the support of ATG for 5G in Rel-17, however due to the heavy workload in RAN4 before the June/2021 since Rel-16 conformance testing work and Rel-17 core requirement work should be organized in RAN4 in parallel, ATG WID has not been approved yet. In this contribution, we want to further elaborate more on the importance of ATG usage with 5G technology and timeline to start this ATG WID.
Discussion              

First of all, as mentioned in [1], there are several regional commercial or trial networks with the hybrid techniques of both ATG and NTN for on-board service, such as Gogo’s commercial network in USA, Inmarsat’s commercial network in Europe, and CMCC’s trial network in China. 

In addition, RAN1/RAN2/RAN3 aspect of standardization work are also generic for Satellite, HAPS and ATG, however in Rel-17 time frame till now, only Satellite and HAPS are considered in RAN4 due to the high workload, therefore we propose to speed up the standardization work for ATG which is also part of Rel-17 NTN WID once there are TU capacity in RAN4 to accommodate this important WID.  

In the following section, we want to elaborate more on ATG for better understanding of its techniques and benefit to the commercial market and daily life. 
What is ATG and what can ATG network provide?
ATG network is basically utilizing the existing mature terrestrial techniques to build one stereoscopic network to provide high quality service for the airplane user. Meanwhile with the introduction of 5G technologies into ATG network, the user on board could experience the adequate data rates as terrestrial network, therefore the user could have normal online service like online browsing, conference call, real time entertainment and data transmission between cabinets to guarantee the flight safety. 
What’s the difference between ATG BS and legacy terrestrial BS?

ATG BS is much more powerful than the legacy terrestrial BS since its coverage range could increase up to 300km shown in Figure 1 compared with cell coverage up to hundreds of meters of the legacy terrestrial BS. In addition, ATG BS could also support the the mobility of airplane up to 1200km/h which is much faster then FR1 HST requirements. In principle, ATG BS could estimate the predictable high Doppler frequency shift caused by the airplane mobility and precompensate it to support the normal transmission. 
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Figure 1. illustration of ATG network communication

What’s the difference between ATG and satellite system?

For satellite system, it should occupy the dedicated channel to provide the service, however ATG system could be deployed co-channel with terrestrial network which could better utilize the existing spectrum holding in hand.

In addition, ATG system could provide much better data rate than satellite system due to its closer distance between BS and UE. In addition, high gain of antenna array equipped on airplane is also part of the reason to achieve better performance. 
RAN4 workload management 

Since there would be two quaters left for Rel-17 completion in RAN4, therefore it should be impossible to complete ATG in Rel-17 anymore, then ATG WID should be considered in Rel-18 time frame .   
Conclusions
In this contribution, we shared further consideration for ATG WID and some proposals are made as following:
Proposal 1: ATG WID should be considered in Rel-18 time frame . 
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