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Discussion and Decision
1 Introduction
According to the R18 NTN Enhancement WID scope, RAN2 is proposed to further enhance the NTN-TN mobility. 
	4.1.4
NTN-TN and NTN-NTN mobility and service continuity enhancements

This work considers existing methods from NR TN as well as outcome of Rel-17 NR NTN WI outcome as baseline for NTN-TN mobility.

· 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]


This contribution gives our view on the NTN-TN mobility enhancement in R18 NTN Enhancement WI.  
2 Discussion

2.1 NTN and TN network deployment
There are two kinds of the TN network and NTN network deployment:
· Scenario 1: overlapping deployment
There are multiple TN cells deployed within the coverage of one NTN cell. And the UE could have the good radio quality in both NTN cell and TN cell. But due to the different characteristics of the NTN network and TN network, different cells may be deployed to provide different services. 
· NTN network can provide the transmission with longer delay, lower data rate and wider coverage than TN network;

· NTN network is more suitable for delay tolerant service, and TN network is suitable for the service with high data rate and low latency.
In addition, the UE in different mobility states may also impact which cell to select. For example, the UE with high mobility state may better select the NTN cell in order to avoid frequent HO(s).  
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Figure-1. Overlapping deployment

· Scenario 2: non-overlapping deployment

In the NTN and TN network non-overlapping deployment, since the NTN network has the huge coverage, the neighbor TN networks (i.e. cell/frequency) are different in different geographic areas of one NTN cell. For the mobility purpose, UE is only required to perform the RRM measurement on the neighbor TN cell/frequency near the geographic area where the UE is located.  
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Figure-2. Non-overlapping deployment

With the introduction of the above two kinds of the TN and NTN network deployment, there are two observations:
Observation 1: For the overlapped TN and NTN network deployment, the UE with different services or different mobility states may better select the more suitable cell type (i.e. TN cell or NTN cell). 
Observation 2: For the non-overlapped TN and NTN network deployment, UE is unnecessary to perform the RRM measurement on the neighbor cell/frequency far from the current UE location. 
2.2 Idle/inactive mobility enhancement 
For the overlapping deployment, UE should select the TN and NTN cell for cell camping or the RRC connection establishment based on the potential triggered service, mobility state or based on the operator’s planning. 
To achieve this purpose, in order to let NW to control the cell type selection, the priority between NTN and TN cell can be introduced for the cell type selection during the cell selection/reselection. The priority can be configured by NW via broadcast or UE dedicated signaling. 
For the case that TN and NTN cell are in the different frequencies, the priority can be represented by the frequency priority; and for the intra-frequency deployment, the new priority between TN and NTN cell should be introduced. In addition, the TN/NTN priority can be provided per slicing, per service type, per mobility state, or per UE type. 
Proposal 1: Introduce the cell reselection based on the priority of TN cell and NTN cell . 
Proposal 1.1: NW can provide the priority between TN cell and NTN cell via the UE dedicated signaling or broadcast signaling. 
Proposal 1.2: If both TN cell and NTN cell have good radio quality, UE selects the cell with higher priority to camp and establish the RRC connection. 

Proposal 1.3: The priority between TN and NTN can be configured per slicing, per service type, per mobility state, or per UE type. 
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Figure-3. Example of the TN/NTN priority-based TN/NTN cell reselection
For the non-overlapping deployment, in order to improve the RRM measurement on neighbor TN cell/frequency when UE is in NTN cell, NW can configure the TN-cells/frequencies per geographic area within the NTN cells, and UE just performs the RRM measurement on the TN-cells/frequencies of the UE located area. In the deployment example shown in Figure-2, if UE is in area#1 of the NTN Cell, UE is only required to perform the measurement on the TN-Cell 1.
Proposal 2: NTN NW can provide area-based or location-based neighbor TN cells/frequencies configuration within an NTN cell for idle/inactive measurement. 
Proposal 2.1: UE in NTN cell only performs the RRM measurement on the neighbor TN-cells/frequencies nearby its location. 
2.3 Connected mobility enhancement
For the non-overlapping deployment, to improve the RRM measurement efficiency and to save UE power on measurement part, the R17 location-based neighbors TN-cells/frequencies configuration within the NTN cell can also applies, but when the measurement condition is fulfilled, the UE doesnot need to measure all the neighbor cells, but just performs the neighbor TN-cells/frequencies nearby its location. 
Proposal 3: NTN NW can provide the area-based or location-based neighbor TN cell/frequency configuration within an NTN cell for connected measurement. 
Proposal 3.1: When the neighbor cell measurement is enabled, UE only performs the RRM measurement on the neighbor TN-cells nearby its location. 
For the overlapping deployment, if UE with NTN connection does not satisfy with the transmission quality provided by the NTN cell, and UE can observe a neighbor TN cell has good radio quality, the UE can inform NW its preference for the TN cell in order to improve the service transmission quality. 
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 Figure-4. UE preference on the TN/NTN cell
Proposal 4: The connected UE can report the UE preference for the TN cell or NTN cell if the radio quality of both cells is good. 
3 Conclusion
According to the analysis in section 2, we propose that:
Observation 1: For the overlapped TN and NTN network deployment, the UE with different services or different mobility states may better select the more suitable cell type (i.e. TN cell or NTN cell). 

Observation 2: For the non-overlapped TN and NTN network deployment, UE is unnecessary to perform the RRM measurement on the neighbor cell/frequency far from the current UE location. 
Proposal 1: Introduce the cell reselection based on the priority of TN cell and NTN cell . 

Proposal 1.1: NW can provide the priority between TN cell and NTN cell via the UE dedicated signaling or broadcast signaling. 
Proposal 1.2: If both TN cell and NTN cell have good radio quality, UE selects the cell with higher priority to camp and establish the RRC connection. 

Proposal 1.3: The priority between TN and NTN can be configured per slicing, per service type, per mobility state, or per UE type. 

Proposal 2: NTN NW can provide area-based or location-based neighbor TN cells/frequencies configuration within a NTN cell for idle/inactive measurement. 
Proposal 2.1: UE in NTN cell only performs the RRM measurement on the neighbor TN-cells/frequencies nearby its location. 
Proposal 3: NTN NW can provide the area-based or location-based neighbor TN cell/frequency configuration within an NTN cell for connected measurement. 
Proposal 3.1: When the neighbor cell measurement is enabled, UE only performs the RRM measurement on the neighbor TN-cells nearby its location. 

Proposal 4: The connected UE can report the UE preference for the TN cell or NTN cell if the radio quality of both cells is good. 
