Page 1


3GPP TSG-RAN WG4 Meeting #106	R4-2300549
[bookmark: Title]Athens, GR, February 27th – March 03rd, 2023

Title: 	Discussion on mobility requirements for Rel-18 ATG
Source: 	CATT
Agenda item:	9.13.4.2
[bookmark: DocumentFor]Document for:	Discussion
1. Introduction
In RAN4#105 meeting, a WF on NR ATG RRM core requirements was approved [1] and may issues were discussed and the current states have been summarized in it. 
This document will further discuss these issues for ATG mobility requirements for ATG RRM requirements and present our views and proposals.
2. Discussion
The conclusions on ATG mobility requirements in the last meeting are extracted as following, and we further provide our discussion and proposals.
2.1 [bookmark: OLE_LINK113][bookmark: OLE_LINK114][bookmark: _Hlk70326378]Mobility in RRC_IDLE/INACTIVE 
Issue 2-1-1: Cell re-selection
Issue 2-1-1-2: Cell re-selection mechanism
Agreements:
· Use legacy cell-reselection rules and the procedures as baseline for ATG cell re-selection mechanism.
· FFS whether additional enhanced cell re-selection mechanisms shall be considered (e.g., location, distance, speed, based).
· FFS: The UE is allowed to not measure on the neighbour cell measurements based on the distance. Details are FFS.
In the last meeting, it was agreed that the maximum distance between ATG BS and Aircraft UE for further RRM analysis is ≥ [200] km [1]. However, considering additional enhanced cell re-selection mechanisms will increase UE complexity, it should further consider the trade-off between the workload and performance gain brought by the new cell re-selection mechanisms [2]. We think that the distance, altitude or speed based triggered cell re-selection may not be necessary unless there is an obvious motivation.
Observation 1: Additional enhanced cell re-selection mechanisms will increase UE complexity.
Proposal 1: It should further consider the trade-off between the workload and performance gain brought by the new cell re-selection mechanisms.
· The distance, altitude or speed based triggered cell re-selection may not be necessary unless there is an obvious motivation.
Issue 2-1-3: SDT
· Option 1: RAN4 is not going to define ATG specific requirements.
· Option 2: SDT is supported for A2G in Rel-18, and SDT requirements for ATG is FFS. 
We agree with option 1. First of all, SDT transmission may not be a typical scenario for ATG system, because it is similar to a gateway, and most of the transmission should not be small data. So, we think the SDT may be less useful for ATG UE. If RAN4 decide to introduce SDT, current SDT requirements can be supported for ATG, and it is not necessary to define specific requirements for SDT at least.
Observation 2: SDT transmission may not be a typical scenario for ATG system.
Proposal 2: RAN4 is not going to define ATG specific requirements.
2.2 Mobility in RRC_CONNECTED
Issue 2-2-1: Handover
Issue 2-2-1-2: NR Handover requirement
· For the unknown case
· Option 1: reusing legacy requirements (CATT (tolerable), CMCC, HW)
· Option 2: Not to define handover requirements for an unknown cell. (CATT (preferred), ZTE)
· Option 3: Postpone the discussion on hand over requirement until the hand over mechanism is concluded (Apple)
· Option 4: For handover to unknown target cell, Tsearch is FFS (Ericsson)
We prefer option 2 but can compromise to option 1. 
We believe that it is not common for ATG network to command ATG UE to handover to unknown cells. In our understanding, for the legacy case, the BS can know the target cell according to the networking scenario, so it will not take a long time to handover to an unknown cell. For ATG system, the handover to an unknown cell may not be completed quickly due to the large cell coverage distance, so we prefer to not to define handover requirements for an unknown cell, if introduced, legacy requirements can be reused.
Observation 3: For ATG system, the handover to an unknown cell may not be completed quickly due to the large cell coverage distance.
Proposal 3: Prefer not to define handover requirements for an unknown cell and reusing legacy requirements is tolerable.
[bookmark: _GoBack]Issue 2-2-2: Conditional Handover
· Option 1: Not to consider conditional handover for ATG UE at least in Rel-18 (CATT (preferred))
· Option 2: Introduce legacy CHO for ATG (CATT (tolerable), CMCC)
· Option 2-1: The legacy R16 CHO delay requirements can be reused. (CATT (tolerable), CMCC)
· Option 3: Introduce location-based CHO for ATG (CMCC, Apple, LGE)
· Option 3-1: The logic and signalling from R17 NTN could be reused, while the location-based CHO delay requirements should be revisited in ATG scenario. (CMCC)
· Option 3-2: reuse legacy CHO requirement framework (Apple)
· Option 4: CHO is supported for A2G in Rel-18, and CHO requirements for ATG is FFS. (Ericsson)
We think introducing conditional handover for ATG UE has little advantages, which will also increase the complexity and workload. If RAN4 decide to define conditional handover requirement for ATG UE in Rel-18, the legacy R16 CHO delay requirements can be reused.
Proposal 4: If RAN4 decide to define conditional handover requirement for ATG UE in Rel-18, the legacy R16 CHO delay requirements can be reused.
3. Conclusion
In this paper, we provide our views on ATG mobility requirements. From this discussion we have derived the following observations and proposals:
Observation 1: Additional enhanced cell re-selection mechanisms will increase UE complexity.
Proposal 1: It should further consider the trade-off between the workload and performance gain brought by the new cell re-selection mechanisms.
· The distance, altitude or speed based triggered cell re-selection may not be necessary unless there is an obvious motivation.
Observation 2: SDT transmission may not be a typical scenario for ATG system.
Proposal 2: RAN4 is not going to define ATG specific requirements.
Observation 3: For ATG system, the handover to an unknown cell may not be completed quickly due to the large cell coverage distance.
Proposal 3: Prefer not to define handover requirements for an unknown cell and reusing legacy requirements is tolerable.
Proposal 4: If RAN4 decide to define conditional handover requirement for ATG UE in Rel-18, the legacy R16 CHO delay requirements can be reused.
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