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Introduction
In the last RAN4 meeting, mobility-related measurements for NR NTN were discussed, but there was no progress due to the lack of other WGs’ decisions. In this contribution, we provide our views on the mobility related measurement requirements.
 
Discussion
RRC IDLE/Inactive mode
There was no decision for RRC IDLE/Inactive mobility due to the lack of RAN2 progress in the last RAN4 meeting. Since only 3 meetings are left for Rel-17 NTN WI, RAN4 needs to start the discussion on mobility related requirements based on RAN2 agreements up to now. In RAN2#115-e meeting, the following agreements for IDLE/INACTIVE state were made.
	· Broadcast of cell stop time in SIB is only applicable to quasi earth fixed cell (not to moving cell). No further work in this release to address any moving cell specific details on using the cell stop time to assist measurements or cell reselection
· For quasi-earth fixed cell, the reference location of the cell (serving cell or the neighbor cells) is broadcast in system information
· For quasi-earth fixed cell, UE should start measurements on neighbor cells before the serving cell stops covering the current area.
· For quasi-earth fixed cell, the broadcast “timing information on when a cell is going to stop serving the area” refers to the time when a cell stops covering the current area.
· For quasi-earth fixed cell, specify that UE should start measurements on neighbor cells before the broadcast stop time of the serving cell, i.e. the time when the serving cell stops covering the current area, and the exact time to start measurements is up to UE implementation.
[Working Assumption:]
· Location assisted cell reselection, with the distance between UE and the reference location of the cell (serving cell and/or neighbor cell) taken into account, is supported for quasi-earth fixed cell, if UE has valid location information, which means location acquisition will not be triggered at UE side only for location assisted cell reselection. FFS on the details.



According to overall RAN2 agreements, only quasi-earth fixed cell based NTN behavior is available. So, RAN4 should define RRM requirements based on the quasi-earth fixed cell in IDLE/Inactive mode, and the specification should state this.
· Proposal 1: Quasi-earth fixed cell based mobility requirements should be defined first in IDLE/Inactive mode.
· Proposal 2: The separate RRM requirements for the quasi-earth fixed cell and moving cell should be captured in the specification.

Based on RAN2 agreements, if cell stop time is broadcast, a UE should start measurement on neighbor cells before the broadcast stop time of the serving cell, and measurement starting time is up to UE implementation. Even if measurement starting time is up to UE implementation, the time identifying neighbor cell and measuring RSRP/RSRQ should be guaranteed before the serving cell stops covering the area.
· Proposal 3: If cell stop time is broadcast from serving cell, a UE should start measurement on neighbor cells before defined IDLE measurement time (Tdetect, Tmeasure, and Tevaluate) from cell stop time. 

For location assisted cell reselection, since GNSS capable UEs are considered in Rel-17, UEs would always have valid location information. So, if the reference location of the cell is broadcast, location assisted cell reselection could be performed. However, detailed behavior is still under RAN2 discussion. 
· Proposal 4: Wait for further RAN2 decision for location assisted cell reselection.

RRC Connected mode
In RAN2#115-e meeting, the following agreements for conditional handover were made.
	· The following event is supported: condEvent L4: Distance between UE and the PCell’s reference location becomes larger than absolute threshold1 AND the distance between UE and the Conditional reconfiguration candidate becomes shorter than absolute threshold2
· Specify hysteresis and time to trigger for the location event for RRM and CHO
· UE is allowed to perform HO only during T1 to T2
· RAN2 adopts Option 1: UTC time + duration/timer, e.g. 00:00:01 + 40s for representing T1 and T2 for CHO time event.
· RAN2 adopts options C: location and RRM and D: time and RRM to be configuration options for CHO



Based on RAN2 agreements, [location and RRM] and [time and RRM] based CHO could be configured. 
Compared with existing CHO, the time condition to be allowed to perform HO is added for [time and RRM] based CHO. UE can only transmit new uplink PRACH between UTC time (T1) + duration/timer (T2). In other words, if new PRACH is transmitted between T1 and T2, the existing CHO requirement can be reused for NTN CHO. If the preparation for new PRACH transmission is done before T1, UE should wait to transmit the PRACH until T1. So, an additional delay could be introduced to transmit PRACH. However, it is difficult to estimate the additional delay, and it might be small. 
For [location and RRM] based CHO, only hysteresis for location event is added to existing CHO. So, the handover requirement for NTN would be the same as the existing CHO requirement with ‘the additional delay for TTT for location event can be expected. 
· Proposal 5: Reuse existing CHO requirement for NTN CHO, and ‘the additional delay for TTT for location event can be expected’ could be added for [location and RRM] based CHO.

Conclusion 
In this contribution, we provide our views on mobility-related measurement requirements.
For IDLE mode, we propose
· Proposal 1: Quasi-earth fixed cell based mobility requirements should be defined first in IDLE/Inactive mode.
· Proposal 2: The separate RRM requirements for the quasi-earth fixed cell and moving cell should be captured in the specification.
· Proposal 3: If cell stop time is broadcast from serving cell, a UE should start measurement on neighbor cells before defined IDLE measurement time (Tdetect, Tmeasure, and Tevaluate) from cell stop time. 
· Proposal 4: Wait for further RAN2 decision for location assisted cell reselection.

For CHO, based on RAN2 agreements, we observe
· Proposal 5: Reuse existing CHO requirement for NTN CHO, and ‘the additional delay for TTT for location event can be expected’ could be added for [location and RRM] based CHO.
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