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Discussion and Decision
1  Introduction
In last RAN2 meeting, RAN2 discussed RAN2 impact on ATG and made the following agreements:
	RAN2#123 Agreements
·  RAN2 assumes that a new SIB would be defined for ATG, can be revisited if there are reasons, after more progress

·  For ATG access, the SIB includes location information, FFS if using the format as defined in SIB19, FFS using the same format defined in NTN-Config-r17.

·  Include 1 bit of information in the SIB to indicate whether the UE applies Set 1 (Rel-17 HST) cell reselection requirements or Set 2 (Rel-15 NR) cell reselection requirements for inter-frequency cell reselection.  


In this contribution, we provide our view on the ATG solution.
2  Discussion

There are some descriptions in ATG WID [1] to introduce the ATG network.
	3
Justification

Air-to-ground (ATG) network refers to in-flight connectivity technique, using ground-based cell towers ("ATG BS”) that send signals up to an aircraft’s antenna(s) of onboard ATG terminal ("ATG UE”). As a plane travels into different sections of airspace, the onboard ATG terminal 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 CPE type of UE mounted in the aircraft.
…

Considering the particularity of ATG network deployment, the following aspects should be addressed in a new ATG work item.

· Extreme large cell coverage range (e.g., up to 300 kilometres) and flight speed (e.g., up to 1200km/h). 

· Coexistence requirements between ATG and terrestrial network. 

· ATG BS/UE core and performance requirement



	4.1
Objective of SI or Core part WI or Testing part WI

The core part of this work item includes
· Specify features to core specifications for ATG BS and UE [RAN4]

· Scenario: 

· BS on the ground, and the CPE type of UE mounted in the aircraft

· A direct radio link between BS on the ground and CPE type of UE mounted in the aircraft
· Note: The deployment characteristics described in the justification section shall be taken as a basis for the technical discussion.


According to the highlight part, we can observe that ATG network is the dedicated network including the ATG BS and the ATG UE, and ATG gNB only provides the service to ATG UE in dedicated ATG cell. 
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Figure-1. ATG network

Observation 1: The ATG cell only provides the service for the ATG UE.
Based on observation 1, non ATG UE cannot be served in ATG cell, and network should block non ATG UEs camping on the ATG cell via the legacy cell barring mechanism (i.e. cellBarred in MIB is set to barred). Furthermore, a ATG specific cell barring parameter should be introduced to control the access of the ATG UE. 
Proposal 1: Introduce a ATG specific cell barring parameter (i.e. cellBarredATG) in SIB1. 
Proposal 2: The ATG UE only relies on ATG specific cell barring parameter to decide whether to bar the cell or not. 
Proposal 3: The ATG UE doesnot camp on a cell if there is no ATG specific cell barring parameter provided in SIB1. 
When a UE initiates RRC connection in the ATG cell, ATG gNB needs to have some way to identify whether it’s the ATG UE or not. 
As indicated in RAN4 LS [2] as below, RAN4 has agreed to introduce ATG specific UE capability “RatedMOPATG”; and ATG gNB can use this capability to identify the ATG UE. 
	For ATG UE, it is difficult to agree one specific power class from 3GPP perspective now as the required power level is closely related to the aircraft types and operating frequency range. RAN4 has decided to introduce a new capability [RatedMOPATG] for ATG UE indicating its rated maximum output power at maximum modulation order and full RB allocation to network when it comes to use. The new capability [RatedMOPATG] should address the following aspects:

· The lower limit of rated maximum output power for ATG UE is 23 dBm

· The upper limit of rated maximum output power for ATG UE is 40 dBm

· The reporting granularity is 1dB.


Observation 2: ATG gNB can identify the ATG UE via ATG specific capability “RatedMOPATG”. 

According to the definition of the new ATG specific UE capability, it can be understood as the power level capability. Since the legacy UE power level capability (e.g. powerclass) is defined in bandcombination level, it’s straightforward that the new ATG specific power capability is defined in bandcombination level.

Proposal 4: Introduce the ATG specific UE capability “RatedMOPATG” in bandcombination level. 

The signaling and corresponding description are as follows:
BandCombination-v18xx ::=          SEQUENCE {

    ratedMOPATG-v1810                    INTEGER (23..40)                         OPTIONAL,

}

4.2.7.1
BandCombinationList parameters

	Definitions for parameters
	Per
	M
	FDD-TDD

DIFF
	FR1-FR2

DIFF

	ratedMOPATG -v18xx
For ATG UE indicating its rated maximum output power at maximum modulation order and full RB allocation to network when it comes to use. 
The reported value is between 23dBm and 40dBm.
	BC
	No
	N/A
	FR1 only


3 Conclusion
According to the analysis in section 2, we propose to provide answers to the questions as follows. 

Proposal 1: Introduce a ATG specific cell barring parameter (i.e. cellBarredATG) in SIB1. 

Proposal 2: The ATG UE only relies on ATG specific cell barring parameter to decide whether to bar the cell or not. 

Proposal 3: The ATG UE doesnot camp on a cell if there is no ATG specific cell barring parameter provided in SIB1. 
Proposal 4: Introduce the ATG specific UE capability “RatedMOPATG” in bandcombination level. 
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