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1
Introduction

Air-to-ground (ATG) network refers to in-flight connectivity technique, using ground-based cell towers that send signals up to an aircraft’s antenna(s) of onboard ATG terminal. As a plane travels into different sections of airspace, the ATG UE automatically connects to the cell with strongest received signal power, just as a mobile phone does on the ground. In this network, a direct radio link will be established between BS on the ground and ATG UE, i.e. the terminals or user equipments which are mounted in aircraft and support ATG feature.

The objectives for this WID are the following: 

-
Study and evaluate adjacent channel co-existence between ATG and Terrestrial network.

-
Study and specify RF requirements for ATG gNB and ATG UE such that ATG deployment are well supported. 

-
Study and specify RRM requirement supporting ATG network deployment and ATG UE mobility

2
Description

Adjacent channel co-existence between ATG and Terrestrial network. 

RAN4 has performed the adjacent channel co-existence simulation between ATG network and TN network under the synchronized operation and non-synchronized operation assumptions. 4GHz and 2GHz are chosen as example bands using antenna array and omni-directional antenna at ATG UE side respectively. 
The synchronized operation assumption is used to derive adjacent channel co-existence RF requirements, i.e., ACLR and ACS. Two kinds of layout have been conducted to simulate different location relationship between ATG UE and TN network, one for ATG UE on top of TN network and the other for ATG UE away from TN UE in azimuth. For adjacent channel co-existence, RAN4 has concluded to reuse legacy FR1 TN BS and UE RF requirements (i.e., ACLR and ACS) for ATG BS and UE, respectively. 

The non-synchronized operation assumption is used to analyze isolation distance between ATG BS and TN network based on derived ACLR and ACS from synchronization operation. Moreover, a total of 3 cases have been performed to describe different boresight relationship between ATG BS and nearest TN BS. ATG BS point directly at nearest TN BS in azimuth is the worst case. RAN4 concludes optimistic and pessimistic isolation distance for different propagation conditions. 

RF requirements for ATG 

RAN4 has specified following ATG UE requirement:

ATG UE power class and requirement type
Frequency error
MOP requirements
Configured transmitted power
Minimum output power
Transmit OFF power
Transmit ON/OFF time mask
Power control
Transmit signal quality
Occupied bandwidth
SEM requirements
ACLR requirements
Spurious emission
Transmit intermodulation
REFSENS requirements
Maximum input level

Adjacent channel selectivity

In-band blocking requirements

Out-of-Band blocking requirements/ Spurious response

Narrow band blocking requirements

Intermodulation characteristics

Receiver Spurious emissions

RAN4 has specified following ATG BS requirement:

ATG BS class and BS type

ATG Base station power

Transmitted signal quality

Unwanted emission requirements
Transmitter spurious emissions

Transmitter intermodulation

Reference sensitivity level

Dynamic range

ACS

In-band blocking
Receiver intermodulation
Out of band blocking
RRM requirements for ATG 

RAN4 has specified RRM requirement for FR1 NR ATG scenarios:

Enhanced inter-frequency cell re-selection requirement
Location-based CHO

HO delay requirement for ATG UEs with antenna arrays

RRC Re-establishment delay requirement for ATG UEs with antenna arrays

RRC connection release with redirection delay requirement for ATG UEs with antenna arrays

Initial transmit timing requirements Te
Gradual timing adjustment requirement

Timing advance adjustment delay requirement

RLM/BFD requirement for ATG UEs with antenna arrays

L1/L3 measurement requirements for ATG UE with antenna arrays

Applicability rule of ‘deriveSSB-IndexFromCell’ for NR TDD intra-frequency measurement
Additional scheduling restriction for ATG UEs with antenna arrays
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