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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 #106, a Way-Forward on the topic was discussed and approved in [2]. The WF presents still some relevant open issues to be addressed in this Work Item. In this document we’ll focus our contributions on the open item regarding:
· ATG Mobility Requirements

[bookmark: _Toc116995842]Discussion
In [2], several timing aspects for ATG operation were discussed. In this contribution we will focus on some of the key open issues on the cited WF. 
RRC_IDLE
One of the issues regarding the mobility for ATG UEs in RRC IDLE was the discussion whether to introduce the cell reselection mechanism based on distance threshold and whether other elements of the flight path are to be used for introducing new criteria for cell reselection. The issue was further captured in the WF [2]:
	Issue 2-1-1-1: Cell re-selection mechanism
· 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 
· If Srxlev > S(non)IntraSearchP and Squal > S(non)IntraSearchQ, and the distance between UE and serving cell reference location is smaller than distanceThresh if distanceThresh is configured and UE has location information, then the UE shall search for inter/intra-frequency layers of higher priority.
· If Srxlev ≤ S(non)IntraSearchP or Squal ≤ S(non)IntraSearchQ, or the distance between UE and serving cell reference location is larger than distanceThresh if distanceThresh is configured and UE has location information, then the UE shall search for and measure inter/intra-frequency layers of higher, equal or lower priority in preparation for possible reselection
· Option 2: RSRP measurement can be ignored by ATG UE when the distance satisfies a specific condition.
· The UE is allowed to not perform neighbour cell measurements based on the distance between the aircraft and a reference location, details are of the reference location is FFS.
· For cell reselection, the A2G UE should resume the neighbor cell measurement in normal manner without any relaxation when the condition on distance between the aircraft and the reference location is no longer met.
· Option 3: further consider the trade-off between the workload and performance gain brought by the new cell re-selection mechanisms.




In Option 1, the discussion is whether to introduce distance threshold for cell reselection in Idle Mode. The distance threshold parameter was introduced as part of the mobility framework for NTN in Rel-17. The main justification used by then was that that, specially in NGSO scenarios, the UE was expected to face several reselections a day, caused by the movement of the satellite. And that the mobility in idle mode should be enhanced to minimize UE power consumption. Besides, the optimization of the cell reselection would 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. 
Although the functionality might bring some gain for ATG UEs, the gain is not likely to be as high as it was in NTN. Another issue with Option 1 regards the availability of the distance threshold parameter.
[bookmark: _Toc131705481]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: _Toc131705482]Wait for RAN2 response on the LS in R4-2303684 to confirm the availability of the distance threshold for ATG. 
[bookmark: _Toc131705483]If distance threshold is available the mechanism for cell reselection based on distance shall follow the same procedure adopted in NTN: Option 1 in issue Issue 2-1-1-1 in R4-2303226 is favoured.
For Option 2, it seems that this requirement is “overwriting” the requirement for measurement relaxation for UEs not at cell edge. 
[bookmark: _Toc131705484]Do not adopt option 2 for issue 2-1-1-1. A similar mechanism can be defined by the network using measurement relaxation conditions. 

	Issue 2-1-1-2: UE/network assistance information for Cell re-selection
· Option 1: ATG UE velocity information can be used as deciding margin for distance threshold in location-based cell re-selection. 
· Option 2: Assistance information related to unpredictable changes in flight operation mode is introduced. 
· Assistance information comprises at least changes in the UE altitude, flight path and speed, remaining service time for serving cell and side conditions can be FFS.
· Other Options are not precluded.




Related to issue 2-1-1-2, the proposed solutions are enhancements that might bring some advantage, although this assessment would require more discussion and evaluation. However, they seem not needed as a basic functionality, which is the scope of the current WI. Besides, it seems to thread on the definition of distance threshold which seems more on the scope of RAN1 and RAN2. 
Option 2, related to assistance information related to changes in flight operation mode seems not to be applicable for IDLE Mode mobility, as the exchange of the UE flight path information with the network requires the ATG UE to be in connected mode. 
[bookmark: _Toc131705485]Do not introduce enhancements related to UE assistance information for cell reselection
RRC_Connected
It was discussed in the WF that the GNSS requirements might include a margin for inaccuracy of the GNSS estimation. 
	Issue 2-2-2: Conditional Handover
Agreement: 
· Introduce legacy CHO for ATG
· The legacy R16 CHO delay requirements can be reused. 
· Optional feature for ATG
· FFS on location-based CHO for ATG
· The procedure and signalling from R17 NTN (RSRP+ location- based CHO) could be reused, while the location-based CHO delay requirements should be revisited in ATG scenario.
· Clarification on reference location is needed
· Optional feature for ATG


 
Regarding the Issue 2-2-2 in [2], we think the CHO functionality that combines RSRP and location based might be re-used for ATG.
[bookmark: _Toc131705486]Re-use the CHO functionality that combines RSRP and location based triggers for ATG.



[bookmark: _Toc116995848]Conclusion
In the paper, we analysed some of the open issues for ATG timing requirements. The following Observations and Proposals were made:

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: Wait for RAN2 response on the LS in R4-2303684 to confirm the availability of the distance threshold for ATG.
Proposal 2: If distance threshold is available the mechanism for cell reselection based on distance shall follow the same procedure adopted in NTN: Option 1 in issue Issue 2-1-1-1 in R4-2303226 is favoured.
Proposal 3: Do not adopt option 2 for issue 2-1-1-1. A similar mechanism can be defined by the network using measurement relaxation conditions.
Proposal 4: Do not introduce enhancements related to UE assistance information for cell reselection
Proposal 5: Re-use the CHO functionality that combines RSRP and location based triggers for ATG.
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