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1. Introduction
In last meeting, RAN4 has spread general discussion on RRM aspects in ATG case. The following conclusion were achieved in [1] around general aspects:
	Issue 1-1-5: How to involve ATG RRM core requirements in TS38.133
· Option 1: ATG specific RRM requirements are defined in separate sections in specification. 
· Option 2: Add ATG related requirements in the current corresponding section, similar as HST. 


While still several general aspects are suspending. In this document, we will provide some further analysis on the remaining general issues of ATG based on the characteristics of ATG scenario. 
2. Discussion
Based on the characteristics of ATG system and some approved assumption in RF session, 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--10km
We provide our analysis for multiple RRM aspects given all the above key points of ATG system.
2.1 Maximum distance between CPE and BS
During last meeting, this issue was discussed but no agreements achieved. However in fact the timing related requirements were discussed based on assumption in the following Option 1-1. Here we provide the analysis of the maximum distance in details. 
	· Option 1: The maximum distance between ATG BS and aircraft UE for RRM analysis is 250km. (CMCC)
Option 1-1: (ZTE) 
· Under the assumption of traditional TN deployment, considering the ISD of 100-200 km, the maximum distance between CPE and BS is 68-134 km or 58-115 km.
· Under the assumption of horizon beam coverage deployment, considering the ISD of 100-200 km, the maximum distance between CPE and BS is 120-220 km for non sub-array case and 150-250 km for sub-array case.
· Option 2: No need to define the upper bound of cell range assumption unless clear RRM impact it identified. (HW)


In our opinion, the traditional TN deployment is typical, which can be used for ATG scenario. Additionally, considering the horizon beam based coverage has been approved in RF session, so we believe there are two possible deployment for ATG scenario, as shown in Figure 1 and Figure 2.
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Figure 1: Traditional TN deployment
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Figure 2: Horizon beam coverage deployment
· For traditional TN deployment, the maximum distance between CPE and BS can be assumed as below:
· For Deployment Method 1, considering the CPE altitude is relative very small compared with ISD, so 
ISD = [100, 200] km, 
Radius = ISD/3, 
Maximum distance between CPE and BS ≈ 2*Radius = [68, 134] km.
· For Deployment Method 2, considering the CPE altitude is relative very small compared with ISD, so 
ISD = [100, 200] km, 
Radius = ISD/√3, 
Maximum distance between CPE and BS ≈ Radius = [58, 115] km.
· For horizon beam coverage deployment, the maximum distance between CPE and BS can be assumed as below:
ISD = [100, 200] km, 
In [3], some basic assumption was provided as follows:
Base station vertical coverage range (degrees): 25°for non sub-array and 10°for sub-array, 
Mechanical up tilt (degrees): 14°for non sub-array and 6.5°for sub-array,
· For non sub-array case
For ISD = 100 km, Maximum distance between CPE and BS ≈ 100 + 10/tan(14°+ 0.5*25°) = 120 km
For ISD = 200 km, Maximum distance between CPE and BS ≈ 200 + 10/tan(14°+ 0.5*25°) = 220 km
Maximum distance between CPE and BS ≈ [120, 220] km.
· For sub-array case
For ISD = 100 km, Maximum distance between CPE and BS ≈ 100 + 10/tan(6.5°+ 0.5*10°) = 150 km
For ISD = 200 km, Maximum distance between CPE and BS ≈ 200 + 10/tan(6.5°+ 0.5*10°) = 250 km
Maximum distance between CPE and BS ≈ [150, 250] km.
Observation 1: Under the assumption of traditional TN deployment, considering the ISD of 100-200 km, the maximum distance between CPE and BS is 68-134 km or 58-115 km.
Observation 2: Under the assumption of horizon beam coverage deployment, considering the ISD of 100-200 km, the maximum distance between CPE and BS is 120-220 km for non sub-array case and 150-250 km for sub-array case.
2.2 UE assistance information(UE detecting and informing the NW)
During last meeting, regarding to UAI, the following options were captured in [2]:
	· Option 1: The necessity to define RRM requirements based on assistant information should be investigated first for the related requirements. RAN1/RAN2 work is required. (HW, CATT)
Option 1-1: If there is obvious motivation and feasibility assurance when considering the other RRM requirements, introducing the report of relevant assistance information can be considered (CATT)
Option 1-2: Whether to introduce new UE assistant information will require RAN1/RAN2 work, which shall not be decided in WG level. (HW)
· Option 2: There is no need to preclude new UAI and its reporting methods at this stage. Postpone the decision on assistance information (both UE-based and network-based) until the RRM requirement framework is clear (LGE, Apple)


During previous several meetings, 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 3: 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 4: 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 5: 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 6: 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 1: 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:
Observation 1: Under the assumption of traditional TN deployment, considering the ISD of 100-200 km, the maximum distance between CPE and BS is 68-134 km or 58-115 km.
Observation 2: Under the assumption of horizon beam coverage deployment, considering the ISD of 100-200 km, the maximum distance between CPE and BS is 120-220 km for non sub-array case and 150-250 km for sub-array case.
Observation 3: 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 4: If UE would perform time/frequency pre-compensation, the UAI such as altitude, location, velocity and flight path are almost useless for NW. 
Observation 5: 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 6: 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 1: Based on our above analysis, we can not see obvious motivation and feasibility guarantee to introduce the above UAI report.
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