3GPP TSG-RAN WG2 Meeting #121bis-e
R2-2303577
Online, 17th Apr – 26th Apr 2023
Agenda item:
7.7.4.1.2
Source:
Spreadtrum Communications
Title:
Discussion on NTN-NTN mobility enhancements
Document for:
Discussion and Decision
1 Introduction
Regarding the objective of enhancements on NTN-TN and NTN-NTN measurement/mobility, the related WID is shown below:
	· Specify NTN-TN and NTN-NTN measurement/mobility and service continuity enhancements [RAN2,RAN3,RAN4]

· For NTN-NTN mobility, specify cell reselection enhancements for earth moving cell, the timing based and location-based cell reselection for quasi-earth fixed cell in Rel-17 can be considered as the starting point. [RAN2, RAN3, RAN4]

· Specify NTN-NTN handover enhancement for RRC_CONNECTED UEs in the quasi-earth-fixed cell and earth-moving cell to reduce the signalling overhead. [RAN2, RAN3]

· Specify cell reselection enhancements for RRC_IDLE/INACTIVE UEs to reduce UE power consumption (NTN-TN mobility is prioritized). [RAN2, RAN3, RAN4]

· Study and, if needed, specify enhancement to Xn[/NG] signalling to support feeder link switch-over, CHO, e.g. exchange of necessary information between gNBs. [RAN3]


In the previous RAN2 meeting, some related agreements were made:

	RAN2#121: 
· A serving cell reference location and a distance threshold/radius will be broadcast for earth-moving cell. FFS on whether the R17 IEs are reused or not. FFS on whether additional information needs to be broadcast to inform the UE how the reference location moves over time or if this can be derived from other information (e.g. Epoch time and ephemeris)
· For cell selection/reselection, location-based measurement initiation is supported in earth-moving cell
· For earth-moving cell, the location-based cell measurement rules of quasi-fixed cell is reused, i.e., for cell reselection in earth-moving cell, UE initiates measurements when its location to serving cell reference location is larger than the configured distance threshold.


In this contribution, we will make some consideration on NTN-NTN cell reselection enhancement for moving cell scenario. Some remaining issues related to initiate neighbour cell measurement and cell reselection will be involved.
2 Discussion
2.1 Initiate neighbor cell measurement 
2. 1.1 Location –based trigger condition
Regarding location-based measurement initiation for cell selection/reselection in earth-moving cell, we should take into account on the FFS, whether additional information needs to be broadcast to inform the UE how the reference location moves over time or if this can be derived from other information (e.g. Epoch time and ephemeris).
For moving cell scenario, since the reference location varies constantly, the UE needs to know the exact reference location at a certain time. The following alternatives can be considered as the feasible approach for determining the valid reference location.
Alt 1: NW update reference location via system information

Alt 2: NW provides multiple reference locations associated with corresponding validity time

Alt 3: NW provides the changing rate of reference location

Comparing the above mentioned alternatives, Alt 1 is much different from the other two, since the UE needs to receive system information now and then, which will have a negative impact on UE and increase signalling overhead. For Alt 3, the reference location can be calculated by the provided information. However, whether the changing rate provided by NW can satisfy the precision requirement is an uncertainty factor. For Alt 2, it is straightforward for UE to obtain a valid reference location based on the provided assistance information.
In addition, it is pretty hard to derive the reference location information from other information (e.g. Epoch time and ephemeris), since it is doubtful whether an association relationship exists between the satellite orbit and the reference location. 
 Proposal 1: For location –based mechanism, multiple reference locations associated with corresponding validity time should be provided for UE.
There is no consensus regarding whether the cell type needs to be indicated in assistance information till the last meeting. If the above mentioned Alt 2 is adopt as a means to get reference location, it also implicitly indicates that the cell type is a moving cell.
Proposal 2: For location –based mechanism, if multiple reference locations are provided for UE, the cell type can be implicitly indicated.
2.1.2. Time –based trigger condition
In Rel-17, time-based solution for initiating neighbor cell measurement are supported for fixed cell scenario. The neighbor cell measurement will be triggered before t-service no matter whether the condition of distance is met or not. And, leave it to UE implementation to determine the exact time for starting neighbor cell measurement. Correspondently, time-based solution for initiating neighbor cell measurement should be taken into account for moving cell scenario. 
In fixed cell scenario, all the UEs have a common stop time that is defined with a terminology ‘t-service’. But for moving cell scenario, the UE in different region usually have different t-service. A similar approach can be taken into account as that in location-based trigger condition. Accordingly, multiple t-service associated with corresponding reference locations can be provided to UE. 
Proposal 3: For time –based mechanism, multiple t-services associated with corresponding reference locations should be provided to UE.
In this process, it might also need to determine a correct reference location firstly, if so, which is same as that in location-based approach, and then, a corresponding t-service can be selected. Similar as that in fixed cell scenario, neighbor cell measurement can be triggered before the determined t-service. 
Proposal 4: For time –based mechanism, neighbor cell measurement should be triggered before the determined t-service.

2.2 cell reselection 
Regarding the issue of location-based cell reselection, two basic approaches can be taken into consideration:
· Determine candidate cell based on a configured threshold, then perform cell-rank

· Introduce Qoffset for cell-rank criteria
For the first approach, if a distance threshold is provided for UE, the candidate cell can be determined if the distance between UE and neighbor cell is smaller than the threshold. And, then the cell-rank criteria can be performed among the determined candidate cells. In the second approach, a parameter of Qoffset is introduced to adjust the rank order, which maybe have significant impact on the current spec. In addition, some other issues may be involved, for example, how to configure the corresponding Qoffset for a neighbor cell. In consequence, the former one is relatively easy to be operated.
Proposal 5: If location-based cell reselection is supported, a distance threshold between UE and neighbor cell should be introduced for UE to determine candidate cells.

In R17, the valid time is only configured for serving cell. If time –based cell reselection is supported, it is naturally to introduce a valid time for neighbor cell. Besides, similar as that in location –based cell reselection, a time threshold also should be provided for UE.
The candidate cells can be selected based on the factor of valid time. Specifically, the candidate cell can be determined if the valid time of a neighbor cell is larger than the threshold. And, then the cell-rank criteria can be performed among the determined candidate cells.
Proposal 6: If time-based cell reselection is supported, both a valid time and a time threshold should be introduced for UE to determine candidate cells.
3 Conclusion

In this contribution we make the following proposals on the enhancement of NTN-TN and NTN-NTN cell re-selection:

Proposal 1: For location –based mechanism, multiple reference locations associated with corresponding validity time should be provided for UE.
Proposal 2: For location –based mechanism, if multiple reference locations are provided for UE, the cell type can be implicitly indicated.
Proposal 3: For time –based mechanism, multiple t-services associated with corresponding reference locations should be provided to UE.
Proposal 4: For time –based mechanism, neighbor cell measurement should be triggered before the determined t-service.

Proposal 5: If location-based cell reselection is supported, a distance threshold between UE and neighbor cell should be introduced for UE to determine candidate cells.

Proposal 6: If time-based cell reselection is supported, both a valid time and a time threshold should be introduced for UE to determine candidate cells.
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