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1	Introduction
In this contribution we discuss the open issues of IDLE mode and CONNECTED mode mobility requirements based on the outcome of last meeting which were summarized in [1]. 
[bookmark: _Ref178064866]2	Discussion
2.1	Mobility in RRC_IDLE/INACTIVE


Different types of assistance information were discussed in the last meeting and agreements were captured as follows [1]:
	Issue 2-1-1-3: UE/network assistance information for Cell re-selection
· Option 1: 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. (Ericsson)
· Option 2: FFS



It shall be clarified that this assistance information can be two ways: 
1) detected by the UE and informed to the ground base station
2) detected by the ground base station and informed to the UE

In 1) our intention with UE detecting changes in its operation mode (such as flight path, speed, altitude) is to allow the UE to not perform the neighbour cell measurements or to allow the UE to meet the relaxed neighbour cell measurement requirements under stable flight operating conditions. It is also noted that the typical cell size considered in ATG scenario is very large compared to the cell sizes of the typical terrestrial MBB network and thus not expected to perform frequent cell changes, hence the UE can be allowed to measure only on the serving cell until any unpredictable change in its flight operation mode is detected in the UE. We also believe informing the ground base station (NW) about unexpected change detected by the UE can be very useful as NW as it concerns flight safety.
In 2) our intention is that critical information related to the flight operation mode can also be provided to the UE by the ground base station which it may have obtained from other nodes. We believe it would be useful to have mechanism for the NW to signal such information upon which UE may revert to normal operation which in this case would mean that UE reverting to normal measurement mode, measuring on all detected neighbour cells on all carriers etc. 
About how to determine or define unpredictable change in flight operation mode, we understand that this might be challenging question as change in multiple parameters can be considered as critical or unpredictable. Therefore, we are open to not consider only one type of change to define unpredictable change, but we are open to consider unpredictable change based on at least: changes in altitude, flight path, and speed. Also, one needs to agree on how much it should change in order to consider it as unpredictable or critical change in flight operation mode. Another way is to have a single indicator whether the UE shall revert to normal measurement mode upon detecting any abnormal changes in flight operation. Details of indicator can be discussed further. 
[bookmark: _Toc118706606]Assistance information related to unpredictable changes in flight operation mode is introduced. 

[bookmark: _Toc118706607]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.



Neighbour cell measurements
Regarding the neighbour cell measurements, following options were identified at last meeting [1]:

	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.



Given the different characteristics of ATG cells compared to traditional cellular cells in terms of cell sizes, we share the view with other companies that the there is no need to periodically measure on the neighbour cells as cell changes may not happen frequently. The measurements can be skipped based on the received or detected assistance information or based on the distance as stated in the second option in the WF above. The distance can be between the aircraft and a reference location, which can be the cell edge or another reference point, and this can be further discussed.

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.

[bookmark: _Toc118706610]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. 

Small data transmission (SDT)

As discussed earlier, the UE can detect unpredictable changes in flight operation mode (such as flight path, sudden drop in height, etc. ) and inform the NW. This type of information concerns flight safety and is therefore critical for the UE to communicate the NW quickly. Small data transmissions (SDT), which was introduced in Rel-17 NR, allows the UE to transmit small uplink data to the NW while in RRC INACTIVE state without switching to RRC CONNECTED mode, can be used for this purpose.  Therefore, two types of SDT: RA-SDT and CG-SDT and both can be considered for ATG. Since the ATG UE is capable of applying pre-compensation for the timing difference, TA validation based on RSRP changes may not be needed for ATG. Our view is that most of the previous Rel-17 SDT requirements can be reused, and impact is minimal while it may have significant benefit for the ATG. 
[bookmark: _Toc118706611]Legacy SDT requirements are supported for A2G in Rel-18.

2.1	Mobility in RRC_CONNECTED
Handover:
At last meeting it was agreed to reuse the legacy NR handover mechanism for ATG except the handover to target unknown cell. Some companies proposed to not define requirements for handover to unknown target cell considering a specific deployment type (e.g. gNBs are deployed over the whole flight route) [2, 3]. However, we support the proposal of defining handover requirements also for the case when the target cell is unknown as such proposal allows different types of deployment modes for ATG. Following similar agreements for signalling characteristics, our view is that the legacy Rel-15 NR handover requirements for unknown target cell can be reused considering that line-of-sight is assumed for ATG. 

[bookmark: _Toc118706612]For handover to unknown target cell, the legacy NR handover requirements for unknown target cell are reused.


CHO
It remains open whether conditional handover shall be supported for ATG as follows [1]:
	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) 



Our view is that conditional handover can be useful for ATG scenario, where the UE can be configured to trigger a handover based on certain conditions configured by the NW. Especially given that the ATG cells are large, operated at high altitude and high speed and on a dedicated network and may follow certain type of deployment mode, it may be beneficial to introduce requirements for conditional handover. Details of the requirements can be further discussed after RAN4 reaches a conclusion on whether to support CHO.
[bookmark: _Toc118706613] CHO is supported for A2G in Rel-18, and CHO requirements for ATG are FSS.  

RRC Re-establishment and RRC Connection Release with Redirection
Following agreements were reached at last meeting [1]:
	Issue 2-2-3: SA: RRC Re-establishment
Way forward:
· Reuse the legacy requirement structure and definitions. Further discuss Tidentify_intra_NR and Tidentify_inter_NR in ATG condiion.
…
Issue 2-2-5: SA: RRC Connection Release with Redirection
Way forward:
· Reuse the legacy requirement structure and definitions. Further discuss Tidentify-NR.




At last meeting RAN4 agreed to reuse the delay requirements for the radio link monitoring and link recovery procedures considering that line-of-sight channel model is assumed between the ATG BS and ATG UE. Given that the legacy NR cell identification requirements were studied for AWGN including fading channels, our view is that the legacy NR Tidentify_intra_NR and Tidentify_inter_NR are reused for ATG. This applies to both RRC re-establishment and RRC connection release with redirection procedures. 
Tidentify_intra_NR and Tidentify_inter_NR in legacy NR RRC re-establishment requirements are reused for ATG RRC re-establishment.  

Tidentify_NR in legacy NR RRC connection release with redirection requirements are reused for ATG RRC connection release with redirection.  


Conclusion
Based on the discussion in the previous sections we propose the following:

1. 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.


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. 

Legacy SDT requirements are supported for A2G in Rel-18.
For handover to unknown target cell, the legacy NR handover requirements for unknown target cell are reused.

CHO is supported for A2G in Rel-18, and CHO requirements for ATG are FSS.  

Tidentify_intra_NR and Tidentify_inter_NR in legacy NR RRC re-establishment requirements are reused for ATG RRC re-establishment.  

Tidentify_NR in legacy NR RRC connection release with redirection requirements are reused for ATG RRC connection release with redirection.  
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