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1  Introduction
In last meeting, the discussion on SON/MDT enhancements for NTN was initiated and some initial agreement was reached as below.
	Logged MDT enhancement based on scenarios to be worked first, work on immediate MDT if time allows.
MRO mechanisms for intra-NTN should be addressed based on failure scenarios first, work on near failure scenarios later.


In this contribution, we provide our further views on this topic, including the MRO for intra-NTN failure scenarios and the logged MDT enhancement based on scenarios.
2  Discussion
2.1  Involvement of IoT NTN
In last meeting, there was some discussion on whether to consider IoT NTN in the SON/MDT enhancements for intra-NTN mobility. While, there is no consensus on this issue. In previous releases, the agreed mobility features of NR NTN can be reused in IoT NTN, e.g., mobility restriction and conditional handover. In addition, the IoT NTN applies for both NB-IoT UEs and LTE-M UEs, for the LTE-M UEs, the mobility feature is also supported. In this case, the MRO enhancement for NR NTN can be also reused for IoT NTN. Furthermore, as given in the WID[1], the LTE specifications have already been captured, and the IoT NTN should not be excluded. Therefore, the IoT NTN should be also considered in the SON/MDT enhancements for intra-NTN mobility. 
In this release, the SON/MDT enhancements for NR NTN could be discussed with high priority, and the corresponding progress of NR NTN can be reused in IoT NTN afterwards, just following the working manner of NR NTN and IoT NTN WIs in the previous releases.
Proposal 1: In Rel-19, IoT NTN should be also considered in the SON/MDT enhancements for intra-NTN mobility, and the progress of NR NTN can be reused for IoT NTN.
2.2  MRO for intra-NTN failure
According to the description of conditional handover for NTN in TS38.300, both the RRM measurement-based trigger condition and the time-based/location-based trigger condition should be discussed. The basic scenarios for MRO can be classified into two cases:
Case 1: Legacy Intra-NTN (conditional) handover
Case 2: Time-based /Location-based conditional handover
For Case 1, since the NTN communication is tolerant of time delay, the timers related to the RLF report could be redefined or extended. 
------------------------------------------------------------TS 38.331----------------------------------------------------------------------
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------------------------------------------------------------TS 38.331----------------------------------------------------------------------
Taking the T311 as an example, in current RRC specification, the maximum value of this timer is 30000ms, i.e., 30 seconds. For NTN scenario, the time delay may exceed 30 seconds, and this timer may be needed to extended to support the delay-tolerant services. In addition, the new cause value for the radio link failure could be introduced to match the NTN related scenarios.
For Case 2, when the RLF occurs, the UE shall report the corresponding time-based/location-based configuration, including the T1 threshold and the duration, or the reference location and the distance threshold from reference location.
------------------------------------------------------------TS 38.331----------------------------------------------------------------------
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------------------------------------------------------------TS 38.331----------------------------------------------------------------------
Proposal 2: In addition to the legacy handover, the MRO for time-based/location-based conditional handover should be discussed.

Considering the potential stage 3 impact, since the NG based handover between the NTN base stations should be applied in case of no X2/Xn interface between the NTN base stations, some existing MRO mechanisms only supported over X2/Xn should be also applied over S1/NG, e.g., the missing part over S1/NG, the transfer of assistance information for RRC Re-establishment reporting without RLF report. And the details could be discussed later.
Proposal 3: RAN3 shall apply the existing MRO feature over X2/Xn into S1/NG for intra-NTN mobility, e.g., the transfer of the assistance information for RRC Re-establishment reporting without RLF report.
2.3  Logged MDT enhancement
The NTN cell provides much larger coverage area than the TN cell and it may cover the area of multiple countries. For Logged MDT, the Area Scope/Configuration should be enhanced. As given in TR 38.821, the cell diameter of a NTN cell varies from 50km to 1000km.
------------------------------------------------------------TR 38.821---------------------------------------------------------------------
Table 7.3.2.1.4-1: Time to HO for min/max cell diameter and varying UE speed
	[bookmark: OLE_LINK6]Cell Diameter Size (km)
	UE Speed (km/hr)
	Satellite Speed (km/s)
	Time to HO (s)

	50 (lower bound)
	+500
	7.56 (NOTE 1)
	6.49

	
	-500
	
	6.74

	
	+1200
	
	6.33

	
	- 1200
	
	6.92

	
	Neglected
	
	6.61

	1000 (upper bound)
	+500
	
	129.89

	
	-500
	
	134.75

	
	+1200
	
	126.69

	
	- 1200
	
	138.38

	
	Neglected
	
	132.28


------------------------------------------------------------TR 38.821---------------------------------------------------------------------
Considering a NTN cell with 500km diameter which covers two different countries (e.g. country A and country B). The Operator in country A may only want to know the NTN specific coverage status in country A instead of the whole NTN cell. In addition, it could be not legal for the Operator in country A to obtain the NTN specific coverage status in country B. Therefore, the existing Area Scope over network interfaces or Area Configuration over Uu is not sufficient, and the new granularity of Area Scope or Area Configuration should be introduced for logged MDT for NTN.
Proposal 4: New granularity of Area Scope/Configuration should be introduced for logged MDT enhancement for NTN.

Since whether to introduce the above enhancement of RLF report and logged MDT for NTN also depends on RAN2 and the corresponding TU in RAN2 is limited, it could be beneficial to inform RAN2 of RAN3’s understanding on the SON/MDT enhancements for NTN.

Proposal 5: An LS on the enhancement of RLF report and logged MDT for NTN should be sent to RAN2.
3  Conclusion
Proposal 1: In Rel-19, IoT NTN should be also considered in the SON/MDT enhancements for intra-NTN mobility, and the progress of NR NTN can be reused for IoT NTN.

Proposal 2: In addition to the legacy handover, the MRO for time-based/location-based conditional handover should be discussed.

Proposal 3: RAN3 shall apply the existing MRO feature over X2/Xn into S1/NG for intra-NTN mobility, e.g., the transfer of the assistance information for RRC Re-establishment reporting without RLF report.

Proposal 4: New granularity of Area Scope/Configuration should be introduced for logged MDT enhancement for NTN.

Proposal 5: An LS on the enhancement of RLF report and logged MDT for NTN should be sent to RAN2.

The corresponding LS is given in the Annex.
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1. Overall Description:
[bookmark: _GoBack]RAN3 has discussed the scope of the work related to the support of SON/MDT enhancements for intra-NTN mobility and identified the following issues RAN2 may need to support:

- The enhancement of RLF report used for intra-NTN mobility, including the legacy (conditional) handover and the time-based/location-based conditional handover.
- The enhancement of logged MDT for NTN, including the Area Configuration over Uu.
  
2. Actions:
To RAN2 group.
ACTION: 	RAN3 kindly asks RAN2 to take the above into consideration.

3. Date of Next RAN3 Meetings:
TSG RAN WG3 Meeting #125     19th – 24th, Aug. 2024 		 Maastricht, The Netherlands
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RLF-TimersAndConstants

The IE RLF-TimersAndConstants is used to configure UE specific timers and constants.
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{ms0, ms50, ms100, ms200, ms500, ms1000, ms2000, ms4000, ms6000},
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