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1. Introduction
In last meeting, RAN4 has spread general discussion around RRM aspects in ATG case. The following agreements were achieved in [1] around the measurement requirements:
	Issue 5-1-1: Measurement gap
Agreement:
· Reuse the legacy FR1 MG requirements (per UE gap and per FR1 gap) for R18 ATG. 
· Rel-16 MGs are considered as baseline. Whether other MG features are considered depends on further discussion.
Issue 5-1-2: CSSF
Agreement:
· Consider inter-frequency measurement without GAP in R18 ATG. 
· For CSSF value
· For the case of UE monitoring of multiple layers outside gaps:
· For intra-frequency and inter-frequency measurement
· Current requirements for CSSF in clause 9.1.5.1.2 are re-used for ATG. 
· For the case of UE monitoring of multiple layers within gaps:
· Legacy definitions can be reused for ATG
Issue 5-1-4: Intra-frequency measurements requirement
Agreement:
· Reuse the legacy NR intra-frequency measurements requirement with following updates:
· The assumption that deriveSSB-IndexFromCell is always enabled for FR1 TDD and FR2 is not valid in ATG scenario.
Issue 5-1-5: Inter-frequency measurements requirement
Agreement:
· Reuse the legacy NR inter-frequency measurements requirement as the starting point.
Issue 5-1-7: CSI-RS based L3 measurements
Agreement: 
· If no new requirements (both core and performance requirements) are identified for CSI-RS based L3 measurements, CSI-RS is supported based on existing UE capability.


Except for the above conclusions, still multiple issues are suspending. In this document, we will provide some further analysis on the suspending issues around the measurement requirements of ATG. We discuss the following issues in this contribution.
· Measurement mechanism
· Inter-frequency measurement requirements
· Scheduling restriction
· Pre-configured MG
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--10km
We provide our analysis for multiple RRM aspects given all the above key points of ATG system.
Measurement mechanism
Regarding to measurement mechanism, the following options were proposed in last meeting:
	· Option 1:
· For ATG UE in ILDE/Inactive mode
· If ATG UE altitude higher than certain threshold, ATG UE perform measurement
· If ATG UE altitude lower than certain threshold, ATG UE may not perform measurement
· For ATG UE in connected mode
· If ATG UE altitude higher than certain threshold, ATG UE perform measurement and measurement report
· If ATG UE altitude lower than certain threshold, ATG UE may not perform measurement and/or does not perform measurement report
· Other Options are not precluded


To our understanding, the motivation of Option 1 is to avoid some RRM measurements in both IDLE/INACTIVE and CONNECTED modes when the aircraft stays in the airport. Under such case, no mobility measurement is necessary. We agree with such view, but regarding to the measurement mechanism, no need to introduce any additional clarification since it is already approved in the co-existence discussion that the aircraft altitude to derive cell coverage is 3km. So all requirements are applicable for the ATG CPE which is not lower than 3km. Based on such assumption, no need to consider any additional measurement mechanism such as Option 1 above.
Proposal 1: It is already approved in the co-existence discussion that the aircraft altitude to derive cell coverage is 3km. So all requirements are applicable for the ATG CPE which is not lower than 3km. No need to consider any additional measurement mechanism such as Option 1 above.

Inter-frequency measurement requirements
It has been approved in last meeting that the inter-frequency measurement without gap should be considered in ATG. Regarding to the requirements, the legacy NR inter-frequency measurement requirements is seemed as a starting point.
Regarding to the inter-frequency measurement, the following options were proposed in last meeting:
	· Option 1: The legacy NR inter-frequency measurements requirement can be reused for R18 ATG. 
· Option 2: RAN4 to study the trade-off between Inter-frequency measurement with gap and the data throughput due to large cell coverage.
· Option 3: Both inter-frequency measurement with gap and without gap should be considered 
· For the trade-off between Inter-frequency measurement with gap and the data throughput due to large cell coverage, we think that it will be an issue of operators should consider when networking, and it is not necessary to consider it when defining a measurement requirement. 


From the perspective of gap, we can not see any excuse to exclude each one between inter-frequency measurement with gap and without gap. For the perspective of the determination of CSSF, for both cases outside gap and within gap, it has been approved that the legacy CSSF definitions can be reused for ATG. So no matter whether the inter-frequency measurement with gap is allowed or not, not additional workload would be imposed. Regarding to the trade-off between the inter-frequency measurement with gap and the data throughput, we agree with option 3, it will be an issue of operators should consider when networking, and it is not necessary to consider it when defining a measurement requirement. So with respect to the measurement requirement, no need to exclude the possibility of inter-frequency measurement with gap. Furthermore, the legacy requirements can be reused.
Observation 1: It has been approved that the legacy CSSF definitions can be reused for ATG. So no matter whether the inter-frequency measurement with gap is allowed or not, not additional workload would be imposed.
Proposal 2: The trade-off between the inter-frequency measurement with gap and the data throughput, it is an issue of operators should consider when networking, not necessary to consider it when defining a measurement requirement. No need to exclude the possibility of inter-frequency measurement with gap. Furthermore, the legacy requirements can be reused.

Scheduling restriction
The following options were kept in [1]:
	· Option 1: The legacy scheduling restriction requirement can be reused for ATG. 
· Current scheduling restriction is depending on deriveSSB-IndexFromCell. However, there is no need to extend the scheduling restriction since it was agreed that legacy TN requirement can be reused for deriveSSB-IndexFromCell. This means it is up to NW to enable to disable deriveSSB-IndexFromCell, but in either case the scheduling restriction would be same as today.
· When it is enabled, the restriction is on SSB symbols and 1 data symbol before and after.
· When it is disabled, the restriction is on all symbols in SMTC.
· Option 2: RAN4 to study the impact of larger propagation delay for scheduling restriction
· Due to large time difference between the neighbour cells, the legacy scheduling restriction for 1 symbol before after SMTCs may not be suitable for ATG system.
· Other Options are not precluded.


Current scheduling restriction depends on whether the deriveSSB-IndexFromCell/deriveSSB-IndexFromCell-inter is enabled or not. If enabled, then accurate scheduling restriction would be applied, only the SSB symbols and 1 symbol before and after would be restricted; Otherwise, the whole SMTC would be restricted.  
Regarding to ATG, whether additional symbol(s) should be restricted besides the 1 symbol before and after SSB under the case of deriveSSB-IndexFromCell/deriveSSB-IndexFromCell-inter is enabled, which depends on the propagation delay of DL signal. As analysis in our another document [2], the maximum distance between BS and the CPE is up to 250 km, so the propagation delay is about 833 us, which is much larger than the symbol length for FR1. However, whether and when to enable deriveSSB-IndexFromCell/deriveSSB-IndexFromCell-inter, which depends on the NW decision, the default application for FR1 TDD and FR2 has been removed for ATG. So if the NW believe the propagation delay difference between the serving cell and neighbour cell are large, then the NW would not enable deriveSSB-IndexFromCell/deriveSSB-IndexFromCell-inter. So whether need to expend the time domain range of scheduling restriction, still needs further discuss. 
Proposal 3: Whether and when to enable deriveSSB-IndexFromCell/deriveSSB-IndexFromCell-inter, totally depends on NW. Whether need to expend the time domain range of scheduling restriction for the case of deriveSSB-IndexFromCell/deriveSSB-IndexFromCell-inter enabled, still needs further discuss.

Pre-configured measurement gap
During last meeting, companies has deeply online discussion regarding to this issue. Finally it is still kept FFS in [1].
	· FFS on whether to introduce pre-configured measurement gap in ATG network 


After the online discussion during last meeting, we recognize the motivation of introducing pre-configured MG in ATG make sense. However, so as to realize the dynamic activation/deactivation of pre-configured MG along with the aircraft movement, current trigger events defined for UE autonomous pre-configured MG activation/deactivation in R17 MG enhancement is not enough, additional trigger events need to be discussed. Which would increase the workload. So we believe such optimization can be considered in future release.
Proposal 4: So as to realize the dynamic activation/deactivation of pre-configured MG along with the aircraft movement, new trigger events are needed, which would increase the workload. Prefer to consider such optimization in future release.
3. Conclusion
In this contribution, we have the following proposals for the measurement requirements for ATG system:
Proposal 1: It is already approved in the co-existence discussion that the aircraft altitude to derive cell coverage is 3km. So all requirements are applicable for the ATG CPE which is not lower than 3km. No need to consider any additional measurement mechanism such as Option 1 above.
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