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[bookmark: _Toc116995841]Introduction
In [1], the work item for Air-to-Ground communication was approved to discuss requirements for the deployments of ATG UEs. The discussions are intended to address the characteristics of ATG networks, such as extremely large inter-site distance, and the list of objectives for RRM discussion include  “considering the different nature of ATG UEs and their view of the network, increased cell sizes and other relevant aspects”. The work has been progressing in RAN4 since then, and in RAN4 #107, a Way-Forward on the topic was discussed and approved in [2]. There are still relevant open issues identified regarding the mobility requirements in ATG. The present document discusses the following:
· Cell Reselection Mechanism in ATG


[bookmark: _Toc116995842]Discussion
In the WF presented in [2], a few open issues were left for further investigation regarding ATG mobility:
	Issue 2-1-1: Cell re-selection mechanism
Agreement
· Distance-based solution
· Option 1: Introduce distance-based triggering as an additional condition for intra- and inter-frequency cell measurement as NTN, whether and how to configure the feature is up to network implementation, provided that existing NTN signalling is reused.
· Option 2: Do not introduce distance-based triggering measurement. 
· Altitude-based solution
· Common understanding is that ATG UE is turned off lower 3km altitude. 
· The ATG RRM requirements apply for ATG UE operating higher than 3km altitude.





Issue 2-1-1 discusses whether to implement distance-based triggering as an additional condition for intra and inter frequency cell measurement as in NTN. First, it is important to have in mind that the mobility framework in ATG and in NTN is slightly different.  The main justification used in NTN to introduce the distance-based measurement initiation was based on two main arguments:
· especially in NGSO scenarios, the UE was expected to face several reselections a day, caused by the movement of the satellite 
· The “near-far” effect in NTN is much less pronounced than in previous deployments, as the distances between UE and satellite are so large that there was virtually no difference between the propagation conditions observed between the satellite and the closest or the farthest UE in a cell. 
This optimization could prevent a UE in Idle mode to be camped in a cell with degrading conditions, to not jeopardize the UE performance in case this UE makes the transition to RRC connected. It is very unclear whether any of these functionalities is capable of producing any gain for ATG UEs, in special considering that IDLE mode mobility is not especially relevant for ATGs. 
A more pressing issue regards the availability of the distance threshold parameter. RAN2 has sent a LS Reply to RAN4 (R2-2304565), indicating that they will provide signalling support for indicating the position of the base station (still under discussion whether the diluted or the real position is to be provided). As the adoption of SIB19 for NTN is not clearly defined, it cannot be expected that the distanceThresh parameter will be available for NTN. 
[bookmark: _Toc131705481][bookmark: _Toc135071202][bookmark: _Toc142676252]The distance threshold parameter for cell reselection is broadcast in SIB19. It is still not clear whether RAN2 will utilize SIB19 to provide assistance information to the ATG UE or if this information will be provided in a different SIB. 
[bookmark: _Toc131705483][bookmark: _Toc135071203][bookmark: _Toc142676253]As it remains unclear whether the distance threshold parameter will be available in ATG, not using it as an enhancement for cell reselection 
For the altitude-based solution, it is not clear the gains that are harvested from such implementation. The measurement condition for cell reselection is based on the conditions of the serving cell. If the UE is below a “threshold height” but the radio signal conditions are degrading considerable, there is no reason to prevent this UE to perform measurements and move to a more suitable cell. 
In IDLE Mode, the UE only perform measurements to evaluate the condition of the serving cell. The main advantage of reducing the number of measurements collected by the UE is to save UE power. But, this gain is rather limited and almost negligible:
1. Aircrafts on the ground have very low mobility for most of the time. Unless they are landing or taking off, it is unlikely that the ATG UE will be moving in a very significant manner. Measurement relaxation for UEs with low mobility and/or not at cell edge can already be used here to minimize the impact of IDLE mode measurements. 
2. If the aircrafts are on the ground it is more likely that the CPE will be turned off. It is more likely that the CPE in the aircraft will be turned on when the aircraft is close to start moving. Therefore, creating extra exception for IDLE mode mobility does not seem justifiable here. 
[bookmark: _Toc131688702][bookmark: _Toc135071204]Besides, adopting such enhancement for cell reselection procedure would require the involvement of RAN2 (TS 38.331, 38.300 and 38.304). There are no RAN2 allocations for the present WID.
[bookmark: _Toc142676254]Adopting such enhancement for cell reselection procedure would require the involvement of RAN2 (TS 38.331, 38.300 and 38.304). There are no RAN2 allocations for the present WID.
[bookmark: _Toc142676255]Do not introduce height-dependent requirements for measurement procedures for ATG UES.



[bookmark: _Toc116995848]Conclusion
In what concerns the open issues for mobility requirements for ATG, in special related to cell reselection requirements, our technical discussion has led to the following set of observations and proposals as a conclusion:

Observation 1: The distance threshold parameter for cell reselection is broadcast in SIB19. It is still not clear whether RAN2 will utilize SIB19 to provide assistance information to the ATG UE or if this information will be provided in a different SIB.
Proposal 1: As it remains unclear whether the distance threshold parameter will be available in ATG, not using it as an enhancement for cell reselection
Observation 2: Adopting such enhancement for cell reselection procedure would require the involvement of RAN2 (TS 38.331, 38.300 and 38.304). There are no RAN2 allocations for the present WID.
Proposal 2: Do not introduce height-dependent requirements for measurement procedures for ATG UES.
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