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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 on RRM aspects in ATG case. The following agreements were achieved in [2] around general aspects:
	General:
[bookmark: _Hlk70326378]Issue 1-1: ISD assumption
Agreement in GTW session:
· First study ATG RRM requirements with ISD assumption of 100-200km. If RF session comes to other conclusions beyond the assumption range, RRM can come back for more study on ISD related requirements.
Issue 1-2: Duplex mode and SCS
· Option 1: Consider FDD 15kHz SCS and TDD 30kHz SCS as the basic assumption for ATG RRM study. (CMCC, CATT, LGE)
· Option 2: Discuss the Duplex mode and SCS in perf stage (HW, QC, CMCC, Ericsson)
Issue 1-3: TDD pattern
· Option 1: An ATG system needs a full slot or even several slots of GP, however the large ISD and beamforming might mitigate any issues with regards to GP for TDD.  (Ericsson)
· The guard period for BS to BS interference, for the DL to UL switch is mainly dimensioned by the Tprop_BS2BS, if and when there is unacceptable interference between BS. 
· The guard period for UE to UE interference, for the DL to UL switch is mainly dimensioned by the 2*Tprop_cell edge, if and when there is unacceptable interference between nearby UE.
· Option 2: The TDD pattern is up to NW configuration. No impaction on core requirements is observed, can be further discussed in Perf stage (HW, QC, CMCC, LGE, Ericsson, ZTE, CATT)
Issue 1-4-1: UE Assistance information (UE detecting and informing the NW)
Issue 1-4-1-1: whether new UAI reporting method could be introduced
· Option 1: ATG WI should avoid to introduce new UAI reporting method. (CMCC, CATT, ZTE)
· Option 2: New UAI reporting method can be discussed and considered to resolve RRM issues in ATG network deployed with large cell coverage. (LGE, Ericsson, QC)
Issue 1-4-1-2: Specific UAI
· Further discuss the necessity and feasibility of UAI together with specific RRM requirement
Issue 1-4-2: Network Assistance information (NW informing the UE)
· Further discuss the necessity and feasibility of UAI together with specific RRM requirement
Issue 1-5: Band table
· Wait for the conclusion from RF
Issue 1-6: Large cell impact on general RRM requirements
· RAN4 to further discuss the technical impact to RRM requirement due to the large serving cell radius in ATG system, such as IDLE mode mobility, CONNECTED mode mobility, and measurement procedure etc.


In this document, we will provide some further analysis on general aspects of 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.
Duplex mode and SCS
Respect to this issue, the following options were kept in the WF[2] in last meeting:
	· Option 1: Consider FDD 15kHz SCS and TDD 30kHz SCS as the basic assumption for ATG RRM study.
· Option 2: Discuss the Duplex mode and SCS in perf stage


This issue is not any technical related, the motivation of proponent is just aim to facilitate the discussion and evaluation on some RRM core requirements, such as timing requirement. We are fine with the motivation. But we believe under both FDD and TDD, not any SCS can be excluded at this stage. So Option 1 may lead to some unnecessary exclusion too early. So we prefer Option 2 or not provide any restriction at this stage. When we design the test case in perf part, so as to relieve the workload of test, the test case can be specified under some configuration of SCS for each duplex mode.
Proposal 1: Restriction on the duplex mode and SCS may lead to some unnecessary exclusion too early. We can specify the combination of duplex mode and SCS at perf part and not provide any restriction at this stage. So the combination between FDD/TDD and 15kHz/30kHz are all possible.
TDD pattern
During last meeting, some exact TDD pattern was proposed with the consideration of large ISD. Since of the support of large ISD, when decide the TDD pattern, longer duration of GP should be considered. Finally the follow options were kept in the WF[2]:
	· Option 1: An ATG system needs a full slot or even several slots of GP, however the large ISD and beamforming might mitigate any issues with regards to GP for TDD.  
· The guard period for BS to BS interference, for the DL to UL switch is mainly dimensioned by the Tprop_BS2BS, if and when there is unacceptable interference between BS. 
· The guard period for UE to UE interference, for the DL to UL switch is mainly dimensioned by the 2*Tprop_cell edge, if and when there is unacceptable interference between nearby UE.
· Option 2: The TDD pattern is up to NW configuration. No impaction on core requirements is observed, can be further discussed in Perf stage.


Since the large ISD would lead to longer propagation delay, if not applying long enough guard period, the cross-link interference between ATG gNBs and ATG UEs would degrade the performance, so longer guard period should be guaranteed, referring to the TDD pattern configuration, more flexible symbols between DL and UL are necessary.
If configuring more flexible symbols in the TDD pattern, so as to control the overhead of GP, then longer TDD pattern period is necessary, such as 20ms. 
All in all, the exact TDD pattern should be up to NW configuration, and the longer flexible and longer periodicity are expected by ATG UE.
Proposal 2: Referring to TDD pattern for ATG, the exact TDD pattern should be up to NW configuration, and the longer flexible and longer periodicity are expected by ATG UE.
UE assistance information(UE detecting and informing the NW)
In last meeting, multiple types of UAI were discussed, including the UAI of altitude, location, velocity, flight path, propagation delay information and remaining service time for serving cell. It seems that all of these UAI are helpful to address the timing and frequency syn related issues caused by large ISD and high speed of moving.
However, regarding to all of these UAI, we raise a common concern: Under the high speed of up to 1200km/h, whether the report from UE can be received by the NW in time enough? If not, it would be meaningless. 
Observation 1: Regarding to all of these UAI, a common concern is raised: Under the high speed of up to 1200km/h, whether the report from UE can be received by the NW in time enough? If not, it would be meaningless.
To our understanding, when we talking about whether UE need to report the UAI or not, a key point is whether UE performs pre-compensation. If UE would perform time/frequency pre-compensation, the UAI such as altitude, location, velocity and flight path are almost useless for NW. 
Observation 2: If UE would perform time/frequency pre-compensation, the UAI such as altitude, location, velocity and flight path are almost useless for NW. 
Referring to the timing related UAI, such as propagation delay estimation, such info can help NW to identify the overlapping between DL slot and UL slot due to large propagation delay so as to help NW identify the suitable TDD pattern. But the gain brought by such UAI depends on the common concern, whether the report is in time enough. When UE estimate the propagation delay, it should predict the value when NW receives such UAI report. The accuracy of such predict would determine the effect.
Observation 3: When UE estimate the propagation delay, it should predict the value when NW receives such UAI report. The accuracy of such predict would determine the effect.
Regarding to the service related UAI, such as the remaining service time, we are not sure how to estimate such info by UE, Since all scheduling decision is up to NW.
Observation 4: Regarding to the service related UAI, such as the remaining service time, we are not sure how to estimate such info by UE, Since all scheduling decision is up to NW.
In a whole, based on our above analysis, we can not see obvious motivation and feasibility guarantee to introduce the above UAI report.
Proposal 3: Based on our above analysis, we can not see obvious motivation and feasibility guarantee to introduce the above UAI report.
3. Conclusion
In this contribution, we have the following proposals for the consideration of general RRM aspects for ATG system:
Proposal 1: Restriction on the duplex mode and SCS may lead to some unnecessary exclusion too early. We can specify the combination of duplex mode and SCS at perf part and not provide any restriction at this stage. So the combination between FDD/TDD and 15kHz/30kHz are all possible.
Proposal 2: Referring to TDD pattern for ATG, the exact TDD pattern should be up to NW configuration, and the longer flexible and longer periodicity are expected by ATG UE.
Observation 1: Regarding to all of these UAI, a common concern is raised: Under the high speed of up to 1200km/h, whether the report from UE can be received by the NW in time enough? If not, it would be meaningless.
Observation 2: If UE would perform time/frequency pre-compensation, the UAI such as altitude, location, velocity and flight path are almost useless for NW. 
Observation 3: When UE estimate the propagation delay, it should predict the value when NW receives such UAI report. The accuracy of such predict would determine the effect.
Observation 4: Regarding to the service related UAI, such as the remaining service time, we are not sure how to estimate such info by UE, Since all scheduling decision is up to NW.
Proposal 3: Based on our above analysis, we can not see obvious motivation and feasibility guarantee to introduce the above UAI report.
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