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1. Introduction
In RAN plenary 96 meeting, a revised WID[1] for Rel-18 was approved to study the air-to-ground for NR. The objective of this WID is as follows.
	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 last meeting, RAN4 has spread general discussion around RRM aspects in ATG case. The following agreements were achieved in [2] around the measurement requirements:
	Issue 5-1-2: Measurement capability
· Reuse the legacy measurement capability of Monitoring of multiple layers using gap for R18 ATG. 
· For measurement capability of maximum allowed layers for multiple monitoring, reuse the current legacy intra and inter frequency measurement capability as the baseline. the total number of effective carrier frequency layers that UE shall be capable of monitoring update to 8.
· The agreements can be further checked after the scenario becomes clearer in RF session
Issue 5-1-7: L1-RSRP measurement for a cell with different PCI from serving cell
· Don’t consider L1-RSRP measurement for a cell with different PCI from serving cell in R18 ATG
Issue 5-1-8: NR measurements with autonomous gaps
· Reuse the legacy delay requirement for NR measurements with autonomous gaps for R18 ATG.  
Issue 5-1-9: positioning measurement
· No need to consider positioning measurement for ATG. 


In this document, we will provide some further analysis on measurement requirementsof ATG based on the multiple new characteristics of ATG compared with traditional fully ground based systems. 
2. Discussion
Based on the characteristics of ATG system, the following key points should be noted:
· Extremely large ISD, e.g. about 100km to 200 km
· Extremely high flight speed, e.g. up to 1200km/h
· Utilizing same frequency for deploying both ATG and TN(terrestrial network), e.g. n1, n78, n79 -- So only focus on FR1
· Much powerful on-board ATG terminal capacity
· R18 only focuses on SA mode and single connectivity with operation in a single band. DC, FR2, inter-RAT are not applicable to ATG. CA is possible in future release depending on demands
· Height of CPE: 3km--12km
We provide our analysis for multiple RRM aspects given all the above key points of ATG system.
Intra/inter-frequency measurement
We believe legacy intra/inter-frequency measurement can be baseline for ATG CPE, since only single carrier case should be considered, so only FR1 MG is needed. Further more, referring to CSSF, since not any SCCs, PSCell, deactivated SCell need to be considered, so the CSSF under RedCap single carrier case can be a reference.
Proposal 1: Legacy intra/inter-frequency measurement can be baseline for ATG CEP. For CSSF, the CSSF under RedCap single carrier case can be a reference.
Measurement gap
Since intra/inter-frequency measurement with gap is applicable and possible, so the configuration of measurement gap is necessary. Considering only some of bands in FR1 is applicable for ATG, so we believe only FR1 MG will be used in Rel-18 ATG network. Regarding to the requirements of measurement gap, reuse the legacy requirement is fine.
Proposal 2: only FR1 MG will be used in Rel-18 ATG network. Reusing the legacy requirement is fine.
Pre-configured measurement gap
We can not see the necessity of supporting pre-configured measurement gap for ATG network. Pre-configured measurement gap is some optimization with the dynamic or semi-static activation/deactivation mechanism. So in our opinion, for the case in which the active BWP would frequently update or the MO would be re-configured frequently, pre-configured measurement gap is very useful since of which would avoid the unnecessary interruption even UE can perform measurement without gap. But ATG is not any one of the cases, so we do not believe pre-configured measurement gap should be introduced to ATG network. 
Proposal 3: We do not believe pre-configured measurement gap should be introduced to ATG network. 
3. Conclusion
In this contribution, we have the following proposals for the measurement requirements for ATG system:
Proposal 1: Legacy intra/inter-frequency measurement can be baseline for ATG CEP. For CSSF, the CSSF under RedCap single carrier case can be a reference.
Proposal 2: only FR1 MG will be used in Rel-18 ATG network. Reusing the legacy requirement is fine.
Proposal 3: We do not believe pre-configured measurement gap should be introduced to ATG network. 
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