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Introduction
 In this contribution, we provide our views on RRM measurement requirement for ATG.

Discussion
Measurement gap
	Issue 5-1-1: Measurement gap
· Option 1: Reuse the legacy MG requirements for R18 ATG.
· Option 2: It is proposed to consider extend the measurement gap length to include 6.5us/7us/7.5us for ATG. 
· Option 3: Only FR1 MG will be used in Rel-18 ATG network. 



We think the legacy MG requirements can be reused. If a valid issue is verified, RAN4 can further discuss the possible changes. 
· Proposal 1. The legacy MG requirements can be reused. If a valid issue is identified, RAN4 can further discuss the possible changes.

Scheduling restriction
	Issue 1-1-1: ISD assumption
Agreements:
· Investigate the RRM impactions of ISD [14]-200km. 
· Further capture the conclusion on square bracket which will come from RF session. 

Issue 1-1-2: Maximum distance between ATG BS and Aircraft UE
Agreements
· Maximum distance between ATG BS and Aircraft UE for further RRM analysis is ≥ [200] km. 
· Upper bound is FFS.



In the RAN4 #105 meeting [1], the upper bound of ISD is assumed as 200km and maximum distance between ATG BS and ATG UE is assumed as ≥ [200] km. If 200km ISD is assumed, the propagation delay between ATG UE and gNB could be longer than one slot duration in 30kHz SCS. Assuming that there is one slot duration delay between ATG BS and UE, DL and UL timing would be overlapped as shown in Fig. 1 due to delay and TA. So, if gNB has no propagation delay information according to the ATG UE position, DL or UL signal should be dropped. Therefore, gNB should be aware of the propagation delay between gNB and ATG UE, implying that scheduling restriction needs to be defined. 



Figure 1. Example of Tx and Rx timing in TDD band due to long propagation delay (e.g., 1 slot)

· Proposal 2: The scheduling restriction needs to be defined based on propagation delay between serving gNB and ATG UE.

Measurement requirement
	Issue 5-1-4: Intra-frequency measurements requirement
· Option 1: The legacy NR intra-frequency measurements requirement can be reused for R18 ATG. 
· Option 2: This need to be discussed later after we concluded 5-1-1/2/3. 
Issue 5-1-5: Inter-frequency measurements requirement
· 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 within MG and the data throughput due to large cell coverage. 
· Option 3: This need to be discussed later after we concluded 5-1-1/2/3. 



· Proposal 3. The legacy NR inter- and intra- frequency measurements requirement can be reused for R18 ATG. 

Measurement and measurement reporting for ATG UE on the ground
Due to the up-tilt angle and base station height as discussed in RF session, ATG UEs do not need to detect/measure/evaluate ATG cells if ATG UEs are on the ground i.e. before take-off and after landing. For the same reason, UEs do not need to perform measurement report. So, measurement report and measurement of ATG UE on the ground should be restricted and altitude can be used as measurement and measurement report condition.
· Proposal 4. 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
· Proposal 5. 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
Conclusion 
In this contribution, we provide following proposals.
· Proposal 1: The legacy MG requirements can be reused. If a valid issue is identified, RAN4 can further discuss the possible changes.
· Proposal 2: The scheduling restriction should be defined based on propagation delay between serving gNB and ATG UE.
· Proposal 3. The legacy NR inter- and intra- frequency measurements requirement can be reused for R18 ATG. 
· Proposal 4. 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
· Proposal 5. 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

Reference
[1] R4-2220361 “WF on NR ATG RRM requirement”, CMCC
[2] R2-2208703 “Report from UP, Small data, URLLC/IIoT, RACH indication, NWES and UAV”, Session chair InterDigital


image1.emf
UL/DL configuration

gNB Tx

UL/DL configuration

ATG Rx

DL

DL

UL

UL

UL

gNB Rx

ATG UE Tx

TA

30kHz SCS

DL

DL

N

N+1 N-1

N-1

N

ATG UE Rx


Microsoft_Visio____1.vsdx
UL/DL configuration









delay
gNB Tx
UL/DL configuration
ATG Rx



























DL
DL
UL
UL









UL
gNB Rx
ATG UE Tx
delay
TA
30kHz SCS









DL









DL
N
N+1
N-1
N-1
N
delay
ATG UE Rx



