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1
Introduction

One objective of SON/MDT Phase 4 is to specify data collection enhancement in NR standalone and MR-DC for some Rel-17/Rel-18 new features. Including SON/MDT enhancement for intra NTN mobility. NTN mobility includes connected UE mobility and idle UE mobility, thus many SON use cases are related to NTN mobility. However, not all the use cases should be in the scope of Release 19. This contribution analysize which SON use cases should be further discussed for the Release 19 NTN mobility objective.
2
Discussion

There are many SON use cases currently defined for TN network. First we need to decide which use cases should be enhanced/adapted to support the particular features introduced by the intra NTN mobility. After the SON use cases for intra-NTN mobility are decided, we can further discuss the detail enhancements. 
2.1 Mobility load balancing
The objective of load balancing is to distribute load evenly among cells. In case a cell is congested, transfer part of the traffic from the congested cell to the light loaded cell. The following load related information is supported which consists of:

-
Radio resource usage (per-cell and per SSB area PRB usage, PRB usage for slice(s));

-
TNL capacity indicator (UL/DL TNL offered capacity and available capacity);

-
Cell Capacity Class value (UL/DL relative capacity indicator);

-
Capacity value (per cell, per SSB area and per slice: UL/DL available capacity);

-
HW capacity indicator (offered throughput and available throughput over E1, percentage utilisation over F1);

-
RRC connections (number of RRC connections, and available RRC Connection Capacity);

-
Number of active UEs;
-
NR-U channel load (DL/UL channel occupancy time percentage, DL/UL energy detection threshold, radio resource usage).
For the NTN cell, the NTN related parameters e.g. ephemeris information, location of NTN GW, are provided by O&M to the gNB. Ephemeris information includes information for the serving cell and its neighboring cells. For the transparent satellite, the gNB may operate with NTN payloads in different orbits. Existing resource values are defined for the TN cells. Whether these values can be re-used for NTN cell or whether new parameter or new granulatiry is needed for load balancing for NTN cell need further discussion. On the other hand, the coverage for the NTN cell is very big, whether the load balancing should be supported for NTN cell is also need further discussion.
Proposal 1: Further discuss whether the load balancing should be enhanced for intra-NTN mobility.
2.2 Mobility Roubustness Optimization
The WI aims at to support SON/MDT enhancement for intra NTN mobility. The possilbe Mobility Robustness Optimisation for intra-NTN mobility includes following possible problems: 

-
Connection failure due to intra-NTN mobility;

-
PSCell change failure;
-
Fast MCG recovery failure.

-
Successful HO due to intra-NR mobility;
-
Successful PSCell addition/change.

Eventhough there is no clear statement that the dual connectivity is not supported for NTN, but there is no particular discussion on the dual connectivity for NTN. Therefore we assume dual connectivity is not supported currently and dual connectivity related SON use cases, i.e. Successful PSCell addition/change, Fast MCG recovery failure, Successful PSCell addition/change, should be not in the scope. 

There are new triggers for conditional handover for intra-NTN mobility. They are time-based or location-based trigger condition. Time-based or location-based trigger conditions can be configured independently from the measurement condition in case the service discontinuity gap is very small. Otherwise, a time-based or location-based trigger condition is always configured together with a measurement trigger (e.g. CHO event A3/A4/A5). 
If the time-based or location-based is configured independently, maybe the current principle can be re-used to determine whether time-based or location-based is suitable. E.g. for time-based CHO for NTN cell, “too late handover” means the UE fails before handover and rebuilts in a new cell. The failure may be because the time window is set too late. The detection can be made from the UE reported timeConnFailure. “too early handover” means the UE handovers to a target cell, but soon fails and returns to the source cell. The failure may due to the configured time window being too early. While NTN has its unique characters. The gNB on the ground may be connected to different satellites in different time. Thus the service link and feeder link character are different with time. For different satellites, the handover related parameter may be different. We need to consider whether the unique character impacts the detection of RLF cause.   
 If the time-based or location-based is configured together with a measurement trigger, it is a new scenario where the UE is configured with two triggers. If either trigger meets the handover condition, it can trigger the UE to select a new cell. If the time window is set properly, normally the measurement will be fullfiled during the timer window. When a trigger is set improperly, such as an inappropriate time window, but according to measurements trigger, UE switches normally without any failure. As showed in the below figure. For this new scenario, probably the existing RLF information is not enough to detect the cause. E.g. When a RLF occurs, it means the problem exists for the executed condition triggering the CHO. The gNB needs to adjust the configuration for the executed condition. The other trigger has no problem. gNB needn’t to adjust both triggers. But it is also possible that both triggers are configured improperly and cause RLF. In this case, the gNB needs to adjust the configuration for both triggers. Anyway, we need further discussion on this new scenario. 











Figure 1: CHO for intra-NTN mobility

Successful HO due to intra-NR mobility is to detect a sub-optimal successful handover event. The handover is successful but can be improved. UE collects successful handover report based on the configuration of network. We think it is further optimization. For the intra-NTN mobility, we can first focus on enhancement aiming at the handover failure. 
Proposal 2: For MRO, further discuss Connection failure due to intra-NTN mobility.
2.3 RACH Optimization
RACH optimization is supported by UE reported information in RA Report. When it is available at the NG RAN node, the PRACH parameters exchanges between NG RAN nodes. The contents of the RA Report comprise of the following:

-
Contention detection indication per RACH attempt;

-
Indexes of the SSBs and number of RACH preambles sent on each tried SSB listed in chronological order of attempts;

-
Indication whether the selected SSB is above or below the configured RSRP threshold per RACH attempt;

-
2-step RACH information as specified in clause 5.7.10.4 of TS 38.331 [12].

Whether RACH report for NTN cell re-use the existing value or need any enhancement should be first discussed in RAN2. No change is expected from RAN3 pespective.
Proposal 3: Wait for RAN2 for the RACH optimization for NTN.
2.3 UE History Information from the UE

The UE may report the UE history information when connecting to a cell of the NG-RAN node. The visited cell list contains the visited Cell ID and spend time in this cell. For transparent satellite, the broadcasting cell Id is unchanged when the gNB connects to different satellites. The duration of UE staying in the cell maybe longer, but TN network has the same issue. If the UE stay in a cell longer than the maximum number, the spend time will be set to the maximum number. No change is expected for NTN cell.
Proposal 4: No enhancement for UE history.
2.4 Coverage and Capacity Optimisation
Coverage and Capacity Optimization (CCO) function is to detect and resolve or mitigate CCO issues, e.g. coverage and cell edge interference issues. The NG-RAN can adjust downlink transmission power and antenna to achieve capacity and coverage optimization. When a change is executed, the NG-RAN node may notify its neighbours using the NG-RAN NODE CONFIGURATION UPDATE message with the list of cells and SSBs with modified coverage. For NTN cell, the coverage and capacity optimization are not an urgent enhancement point. 
Proposal 5: No enhancement for CCO at this stage.
2.5 PCI Optimisation
Currently centralized PCI assignment and distributed PCI assignment are specified. 

For the transparent satellite architecture, the gNB is located on the ground. The PCI assignment can be made by the OAM on the ground to the gNB. No change is expected for NTN cell.
Proposal 6: No enhancement for PCI optimisation.
Based on above discussion, it is proposed to consider part of the SON use case for NTN cell.
Proposal 7: SON enhancement for intra-NTN mobility includes：
· Load balancing

· Connection failure in MRO
3
Conclusion
This contribution discussed the use case on SON for intra-NTN mobility. We have the following proposals:
Proposal 1: Further discuss whether the load balancing should be enhanced for intra-NTN mobility.
Proposal 2: For MRO, further discuss Connection failure due to intra-NTN mobility.
Proposal 3: Wait for RAN2 for the RACH optimization for NTN.
Proposal 4: No enhancement for UE history.
Proposal 5: No enhancement for CCO at this stage.
Proposal 6: No enhancement for PCI optimisation.
Proposal 7: SON enhancement for intra-NTN mobility includes：
· Load balancing

· Connection failure in MRO
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