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Introduction
[bookmark: OLE_LINK2][bookmark: OLE_LINK9]In the RAN4#95e meeting, New WID on air-to-ground network for NR [2] is proposed to satisfy the strong demand from aircraft industry and enable the practical ATG deployment. In this contribution, we want to share some initial inputs on ATG network deployment and its related specification impacts in RAN4.
[bookmark: OLE_LINK13][bookmark: OLE_LINK14]Discussion              
2.1 Difference between ATG and NTN
First of all, ATG network is quite different from NTN network (focusing on satellite network) as ATG network is comprised of ATG BS deployed on the ground and ATG UE mounted on the aircraft and NTN network is mainly comprised of satellite BS operating at much higher altitude than aircraft and handled UE or IoT device on the ground and gateway for feed link between satellite and core network. In addition, coexistence scenarios are also quite different between ATG network and NTN network.
Secondly, from the hardware perspective, output power and antenna aperture of GEO satellite is much higher than ATG BS and LEO satellite operating at the altitude of 600km have similar output power and antenna aperture as ATG BS, however ATG UE should work like CPE terminal which is also quite different from handled commercial UE or IoT device in NTN network. 
Therefore no matter from the network deployment or BS/UE types ATG network is quite different from NTN network. From the study and specification perspective, it’s better to decouple these two cases for further study. 
[bookmark: OLE_LINK8]Observation: from network deployment and BS/UE type, ATG network is different from NTN network.
In addition, aircraft industry has strong request to provide aircraft communication by ATG network as the ATG network has relatively shorter transmission distance and better linkage which is much beneficial for aircraft service.
[bookmark: OLE_LINK10]As mentioned before, ATG network deployment is quite different from NTN network deployment, therefore from coexistence evaluation perspective in RAN4, two scenarios will be treated separately in RF session. Meanwhile the EMC requirement of ATG UE and NTN UE is also different due to its practical usage. In addition, from RRM/Demod perspective, these discussions for ATG similar as NTN will be triggered a bit later once other group agreement is clear, therefore from RAN4 working procedure perspective, the impacts of NTN WID on ATG WID completion data is limited.

2.2 ATG deployment
As most of airline routine will be planned across the sub-urban or rural area scenarios at least in China. In other words, ATG BS will be mainly deployed in these areas instead of urban macro scenarios. In addition, as mentioned in [2] that sparse ATG network with large ISD and terrestrial NR network might share the same frequency as beam direction for ATG service and terrestrial service are different, however co-channel interference should also be carefully investigated, e.g. spacing isolation between ATG BS and NR BS if close located, ATG UE ACLR/ACS requirement. The general ATG network transmission and network deployment layout is as shown in Figure 1 and Figure 2 where AAS based architecture is assumed for ATG BS and also aligned with current NR BS design in principle.
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Figure 1. illustration of ATG network communication
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Figure 2. network layout for ATG deployment  
2.3 Related RAN4 work
From RAN4 perspective, to support NR deployment for ATG application, the following scenarios and requirements should be discussed at least:
2.3.1 System parameter
1. Band definition (e.g. n79) and related system parameters (BW,SCS, sync raster, channel raster, carrier spacing if multi-carrier supported or CA supported);
2.3.2 RF/EMC 
1.Co-channel interference analysis if ATG network is operating at the same frequency as terrestrial network; how to define ACLR/ACS requirements for ATG UE and ATG BS;
2.Adjacent channel interference analysis if ATG network is operating at the different frequency as terrestrial network and this should be also based be operators’ request; 
[bookmark: OLE_LINK6]3. ATG UE EMC is quite different from commercial handled NR UE as ATG UE should comply with aviation industry EMC standard to protect the aircraft functionality;
2.3.3 RRM/Demod
1. ATG UE RRM requirement should be also be further discussed. Firstly, link budget between ATG BS and ATG UE should be further analyzed as civil aviation region for ATG UE is ranging from 10km to 15km and ATG UE might be mounted with circular antenna with much higher antenna gain (e.g.39.7dB for Rx); Secondly, the typical speed for civil aircraft should be ranging from 900km/h to 1200km/h, which is much faster than the supported speed for legacy NR UE or NR HST UE. Thirdly, ISD of ATG BS are ranging from 100km to 300km which is also much larger than that of terrestrial NR network, then the camping time for ATG UE per cell should be taken into account. 
More specifically, side condition for ATG UE, camping time of ATG UE per cell and channel model with high doppler freq shift due to moving speed up to 1200km/h might have impacts on lots of RRM the requirement, like cell reselection (cell detection and measurement ), UE TA, UE Tx timing Tq, RLM, BM, UE measurement requirement (measurement period and measurement delay ), RSRP/RSRQ/SINR accuracy.
2 ATG UE demod requirement 
[bookmark: OLE_LINK5]As mentioned before, channel model for ATG UE (e.g. two ray model for large scale channel model and AWGN or Rice model for small scale channel model) should be different from legacy NR UE. In addition, ATG UE RX antenna configuration should be also different from legacy NR UE and side condition of ATG UE should also been further checked. 
3. ATG BS demod requirement;
As mentioned before, channel model for ATG BS (e.g. two ray model for large scale channel model and AWGN or Rice model for small scale channel model) should be different from legacy NR BS. Doppler frequency shift and Tx/Rx antenna configuration between ATG UE and BS should also be different compared with legacy NR.
Conclusions
In this contribution, we shared initial considerations of ATG network design and its deployment and its related work needed to be done in RAN4 from system parameters, RF requirement and RRM/Demod requirement perspective, observations arr made as following: 
Observation: from network deployment and BS/UE type, ATG network is different from NTN network.
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