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1. Introduction
A new RAN4 leading work item for Air-to-ground network for NR was approved in RAN#95 [1] and the revised WID was approved in RAN#96 [2]. The core part objectives of the work item are as following:
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.
· Specify core requirements for coexistence between ATG and IMT terrestrial network
· Example bands include n1, n78 and n79.
· Perform FR1 co-existence evaluation for ATG network (e.g. ACLR, ACS)
· Identify key characteristics where it is necessary to differentiate ATG ground-based BS and UEs from conventional ground based BS and UEs
· Aim to reuse existing requirements for BS and UE where possible, e.g.,
· Reuse TN BS requirements for ATG BS
· Specify RF requirements for ATG UE/BS
· Considering the results of co-existence simulations in terms of impact on emissions and RX requirements, cell sizes and link budgets, technology capabilities, likely BS and UE architectures and other relevant aspects.
· Taking into account identified differences between ATG and fully ground based systems
· Consider BS type 1-C/1-H/1-O and specify the requirements
· Consider conductive requirements for UE
· Specify RRM core requirements for ATG UE 
· Taking into account identified differences between ATG and fully ground based systems
· Considering the different nature of ATG UEs and their view of the network, increased cell sizes and other relevant aspects
· Specify new UE/BS type(s) for ATG network if necessary

In the Justification of WID, following clarification is presented:
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

This document will discuss the general RRM issues about ATG, and give our understanding and proposals.

2. Discussion
[bookmark: OLE_LINK113][bookmark: OLE_LINK114]To our understanding, almost all SA NR RRM core requirements will be defined for ATG UE, like normal UE in TN network. But some requirements such as for inter-RAT measurement, EN-DC/NE-DC, and NR-DC may have lower priority in Rel-18. The RRM requirements for power saving will not be considered in Rel-18. The RRM requirements defined for ATG UE may be as shown in Table 1.
Table 1.  RRM Requirements list defined for ATG UE
	Need defined RRM requirements for ATG UE
	Low priority in Rel-18

	SA: RRC_IDLE state mobility

	· Cell Selection
· Cell Re-selection
	· Minimization of Drive Tests (MDT)
· Idle Mode CA/DC Measurements

	SA: RRC_INACTIVE state mobility

	· Cell Re-selection
	· Minimization of Drive Tests (MDT)
· Idle Mode CA/DC Measurements
· Configured Grant based Small Data Transmissions (CG-SDT)
· NR measurements for positioning
· Random access based Small Data Transmissions (RA-SDT)

	RRC_CONNECTED state mobility

	· Handover

	· NR Handover
· NR DAPS Handover
· NR Conditional Handover
	· NR Handover to other RATs
· NR Handover with PSCell

	· RRC Connection Mobility Control

	· SA: RRC Re-establishment
· Random access
· SA: RRC Connection Release with Redirection
	

	Timing

	· UE transmit timing
· UE timer accuracy (should be reused)
· Timing advance
· the requirements of Cell phase synchronization accuracy (should be reused)
	· Maximum Transmission Timing Difference
· Maximum Receive Timing Difference
· deriveSSB-IndexFromCell tolerance
· deriveSSB-IndexFromCell-inter tolerance

	Signalling characteristics

	· Radio Link Monitoring
· Link Recovery Procedures(only considering SA in Rel-18)
· Active BWP switch delay
· Active TCI state switching delay
· UE-specific CBW change
· Pathloss reference signal switching delay
· Active downlink TCI state switching delay for unified TCI
· Active uplink TCI state switching delay for unified TCI
· TRP specific Link Recovery Procedures
· Pre-configured measurement gap activation/deactivation delay
	· Interruption
· SCell Activation and Deactivation Delay
· UE UL carrier RRC reconfiguration delay
· NE-DC: E-UTRAN PSCell Addition and Release Delay
· NR-DC: PSCell Addition and Release Delay
· PSCell Change
· Uplink spatial relation switch delay
· SCG Activation and Deactivation Delay

	Measurement Procedure

	· General measurement requirement
· NR intra-frequency measurements
· NR inter-frequency measurements
· L1-RSRP measurements for Reporting
· Cross Link Interference measurements
· L1-SINR measurements for Reporting
· CSI-RS based L3 measurements
· NR measurements with autonomous gaps
· L1-RSRP measurements for a cell with different PCI from serving cell
	· Inter-RAT measurements
· NE-DC: Measurements
· NR measurements for positioning
· Measurement for Propagation Delay Compensation


The specification structure of ATG RRM requirement in TS38.133 should be discussed. These requirements may be different with normal RRM requirements and NTN RRM requirements, and it may be better to define them in new sections in specification, such as section number with suffix D.
Observation 1: The proposed RRM requirements need to be defined and postponed for ATG UE are listed in Table 1.
Observation 2: The RRM requirements for ATG UE can be defined in new sections of section number with suffix D in specification.

The other issues are specific feature for ATG as described in WID, i.e. Extreme large cell coverage range (e.g., up to 300 kilometres) and flight speed (e.g., up to 1200km/h). The normal TN system is designed for coverage of up to 100km and UE mobility velocity is supported up to 500km/h. How to support the new feature for ATG should be discussed first. To our understanding, the process for supporting NTN network can be used for ATG network, i.e. the ATG UE should measure its position and moving velocity and do the compensation of transmit frequency and timing based on relative moving velocity and distance between UE and gNB. The RTT will be up to 2ms. So the parameters of Koffset and Kmac for NTN system should be used for ATG network.
Observation 3: The ATG UE should measure its position and moving velocity.
Observation 4: The ATG UE should do the compensation of transmit frequency and timing based on relative moving velocity and distance between UE and gNB.
Observation 5: The mechanism of Koffset and Kmac for NTN system should be used for ATG network.

3. Conclusion
This document discussed preliminary the issues for ATG RRM requirements and presented following observations:
Observation 1: The proposed RRM requirements need to be defined and postponed for ATG UE are listed in Table 1.
Observation 2: The RRM requirements for ATG UE can be defined in new sections of section number with suffix D in specification.
[bookmark: _GoBack]Observation 3: The ATG UE should measure its position and moving velocity.
Observation 4: The ATG UE should do the compensation of transmit frequency and timing based on relative moving velocity and distance between UE and gNB.
Observation 5: The mechanism of Koffset and Kmac for NTN system should be used for ATG network.
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