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Introduction
Measurement requirements for ATG are discussed in RAN4#106-bis-e, and outcomes are captured in WF [1]. Based on [1] the following issues are to be further discussed.
· Measurement mechanism
· Measurement requirements
· Scheduling restriction
In this paper we will provide our views on measurement requirements for ATG.
Discussion
Measurement mechanism
	[bookmark: _Hlk133265252]Issue 5-1: Measurement mechanism
· Option 1:
· 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
· Option 2: Wait for the progress in RAN2 for the height-dependent configuration for measurements in connected mode for reusing the framework in ATG.
· Option 3: Do not introduce height-dependent requirements for measurement procedures for ATG UES 
· Option 4-1: All requirements are applicable for the ATG CPE which is not lower than 3km
· Option 4: De-prioritize new measurement mechanism 


Option 1 proposes a new measurement mechanism where initiation or cease of measurement is based on ATG UE’s altitude. We understand one motivation is to enable UE power saving as it allows UE not to perform measurement with low altitude. However, in our view, power consumption may not be a big issue for ATG UE. 
In last meeting, another motivation of option 1 is discussed, which is to avoid possible interference with TN NW when aircraft is in low altitude. In our view, ATG is a controlled device, and it could be powered off during taking off or landing time if interference is an issue. Anyway, we believe providing service during taking off or landing time may not be a typical scenario for ATG. In addition, interference from ATG UE to TN is not specific related to measurement report, i.e. any UL data/control payload can trigger UE transmission, so we do not see strong need to define enhancement specific to measurement.
Considering this is an optimization without strong motivation and RAN4 only has 3 meetings left for RRM part of the WI, we suggest to de-prioritize new measurement mechanism in this WI.
Proposal 1: De-prioritize new measurement mechanism, e.g. initiation or cease of measurement based on altitude, in the ATG WI.
Measurement requirements
	[bookmark: _Hlk133265261]Issue 5-2: Measurement requirement:
· Option 1: Further discuss whether the assumption of a directional antenna affects the measurement requirements.


We think option 1 raised up a valid issue, and there could be two possible impacts from directive antenna or beam steering assumption for FR1 ATG UE.
One is the measurement delay. In FR2 measurement, a beam sweeping factor is added in the requirements since UE needs to sweep its Rx beam for different directions. We are open to discuss whether same scaling factor is needed for ATG and if so, the exact value. The scenario is different from PC3 UE in FR2 because ATG BSs are all on the grounds, and ATG UE may also have the location information of BS. The number of Rx beams may not be as large as 8 in FR2.
Another impact is the scheduling restriction. During measurement, UE may use a different Rx beam than the one used for receiving data from serving cell, which may cause scheduling restriction as in FR2.
Proposal 2: To account for directional antenna for FR1 ATG UE, RAN4 to discuss
· whether and what Rx beam sweeping factor applies to measurement period requirements 
· whether scheduling restriction due to different Rx beam applies in FR1 
Scheduling restriction
	Issue 5-3: Scheduling restriction
· Option 1:
· The legacy scheduling restriction requirement can be reused for ATG. 
· 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:
· When NW enables the deriveSSB-IndexFromCell, the UE is allowed to not transmit or receive data more than 1 symbols before and after SSB symbols to be measured. The dedicated symbol value can be indicated by NW.
· When NW disables the deriveSSB-IndexFromCell, the UE is allowed to not transmit or receive data more than 1 symbols before and after SMTC to be measured. The dedicated symbol value can be indicated by NW.
· Option 3:
· Legacy scheduling restriction to measure neighbor cell is not suitable, so RAN4 needs to decide how to define scheduling restriction considering 
· Alt 1: define scheduling restriction based on maximum ISD in ATG
· Alt 2: define scheduling restriction based on the difference of propagation delay from serving cell and neighbor cells


We support option 1, i.e. to re-use the current scheduling restriction requirements. 
Although the assumption that deriveSSB-IndexFromCell is always enabled in TDD does not hold in ATG, 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 when NW enables it, UE can expect the received timing difference between serving and neighbour cell is within min (2 SSB symbols, 1 PDSCH symbol). If new scheduling restriction based on > 1 symbol is introduced, it means new requirements for deriveSSB-IndexFromCell are needed and also new signalling is needed for NW to indicate the synchronization level. NW will have to determine the exact number of symbols, which is even more challenging than determining enable/disable of deriveSSB-IndexFromCell.
In addition, even the scheduling restriction is extended to > 1 symbol, it may not cover all the scenarios. On one hand, in some deployment scenarios the propagation difference can be up to ISD, and restricting 1 or 2 more symbols does not help since UE can still not measure the neighbour cell due to large RTD. On the other hand, it does not make sense to restrict 10 more symbols as it is same as restricting the whole SMTC. In last meeting, some companies commented that having scheduling restriction over the SMTC window will cause performance loss. In our view, depending on the SSB pattern, SMTC can be as short as 2ms, in this case the gain of the enhancement is not that much.
Finally, if the assumed RTD, which is reflected by the number of restricted symbols, is same or larger than 2 SSB symbols, UE cannot skip reading SSB index. This means a new UE behaviour from legacy, i.e. UE is not required to read SSB index when deriveSSB-IndexFromCell is enabled.
Based on above reasons, we suggest not to further optimize the scheduling restriction requirements. 
Proposal 3: The legacy scheduling restriction requirement can be reused for ATG.
Conclusions
In this paper we provided our views on measurement requirements for ATG.
Proposal 1: De-prioritize new measurement mechanism, e.g. initiation or cease of measurement based on altitude, in the ATG WI.
Proposal 2: To account for directional antenna for FR1 ATG UE, RAN4 to discuss
· whether and what Rx beam sweeping factor applies to measurement period requirements 
· whether scheduling restriction due to different Rx beam applies in FR1 
Proposal 3: The legacy scheduling restriction requirement can be reused for ATG.
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