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1 Introduction
In R17 NTN WID, NTN and TN service continuity was one of the objectives:

· Service continuity for mobility from TN to NTN and from NTN to TN systems (to be addressed when connected mode mobility has sufficiently progressed)
In RAN2 #111-e, some agreements were achieved for NTN and TN:
5.
For TN/NTN mobility, the UE is not required to connect to both TN and NTN at the same time. 

6.
RAN2 to discuss about trigger(s) of TN / NTN mobility, once the Intra NTN mobility has sufficiently progressed. Intra NTN mobility refers to idle and connected mode mobility between NTN cells (e.g. intra or inter satellite).

9.
The work plan should be based on the following prioritization principles:


-
1st priority: user plane, control plane (idle and connected)


-
2nd priority: NTN-TN service continuity, network based UE location
Agreements via email - from offline 106:

1. The network type (i.e. TN or NTN) should be known to UE. FFS whether to achieve this in an implicit or explicit way.
As discussed in RAN2 #113-e, the agreement about NTN and TN cell was achieved:
1. RAN2 thinks that a UE needs to know whether the network is a TN or NTN no later than SIB1 reception
In this contribution, we discuss Service continuity between NTN and TN in some aspects. 
2 Discussion
Compared to TN, NTN has the following features:

· RTT is large

· Distance between the satellite and UE is large
· High speed movement of LEO 

· Near-far affect is not obvious

In addition, the NTN deployment is to be achieved step by step in the early phase, and the user experience may be not as good as TN. So it is reasonable for UE to select TN service rather than NTN service when TN cell is available.
Proposal 1: RAN2 confirms that UE prioritises TN over NTN.

NTN is a R17 feature and based on R15, so a NTN capable UE is actually an enhanced UE with NTN adaptations. So if a UE supports NTN, it always supports TN.
Observation 1: if UE supports NTN, it also supports TN.
To grantee the service continuity between NTN and TN, the mobility aspect should be paid attention to. In the next part, we would like to discuss the impacts on mobility related procedures, e.g. cell selection/reselection, handover and mobility measurement, based on the idea that TN is prioritised.
2.1 Impact on cell selection and reselection 

In the current mechanism of cell selection, once UE finds a suitable cell, UE can camp on it. This design is to accelerate the process of cell selection and make UE to camp as soon as possible. To follow this mechanism, UE could camp on NTN cell or TN cell once the cell can be treated as a suitable cell. In other words, the current cell selection mechanism could be reused in NTN cell. 
Observation 2: no enhancement on cell selection is needed to address service continuity between TN and NTN.
The aim of cell reselection is to select a better cell for UE to camp, so it is better to apply TN cell prioritised in cell reselection. To achieve TN cell precedence, the parameters in cell reselection can be reused, e.g. the offsets to calculate Srxlev/Squal of serving cell and neighbour cells, the frequency priority of NTN and TN cell if their frequencies are isolated. It can be up to network implementation to achieve the TN precedence in cell reselection by flexible SIB configuration.
Observation 3: It can be up to network implementation to achieve the TN precedence in cell reselection.
2.2 Impact on handover 

In some case, e.g. when a UE enters the coverage of TN cell, the network should handover the UE from NTN cell to TN cell if TN is always prioritised. Since NTN capable UE always supports TN, there is no limitation of the target TN cell selection compared to intra-TN handover. And the UE actions can follow the legacy handover mechanism since the target cell is TN.
Observation 4: Handover from NTN to TN can be supported by legacy handover procedure.

In the other hand, the network may handover the UE from TN to NTN in some case, e.g. UE leaves the coverage of TN cell, while still in the coverage of NTN cell. If UE is NTN capable, then TN NG-RAN could make decision of handover to a NTN cell based on the measurement report. Since the target cell is NTN cell, the handover mechanism could reuse the intra-NTN handover, e.g. time/timer/location-based CHO.
Observation 5: Handover from TN to NTN can reuse the enhancement for intra-NTN handover.
2.3 Impact on mobility measurement
Besides of cell selection/reselection and handover, measurement for mobility should also be discussed further in mobility aspect. If TN is prioritised, the UE shall search TN cell all the time when it is in NTN cell. However, the NTN use case is described in NTN SA1 TR 22.822:
	4.2
“Service Continuity” Category

The deployment of terrestrial networks can be driven by the coverage of population centres rather than by the coverage of geographical areas. This can lead to the creation of geographical areas where access to the 5G services through the radio coverage of a terrestrial network will not be possible


In this way, NTN may be deployed in some areas, e.g. desert, ocean and remote countryside where there is no TN deployment.
Since the beam foot print of NTN cell can be with a large diameter up to 3500km, TN cells may be within a NTN cell as illustrated in Fig.1.
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Figure 1 example of NTN and TN cell deployment

For RRC connected state, if the NTN NG-RAN knows the coverage of TN cell, then it can configure suitable measurement configuration for each UE in different location to measure TN cells or not. But if UE location information is not available in network side, it’s hard to provide accurate measurement configuration for network.
For RRC idle state, since the SIB is valid in the whole NTN cell, all the UEs use the same neighbour cell measurement configuration. If TN cell is not included in measurement configuration, then TN precedence could not be achieved. If inclued, some UEs which are out of TN coverage just waste time and power to measure TN cells. 
As discussed above, it is needed to introduce some enhancement to avoid UE to measure TN neighbour cells when it is in NTN only area.
Proposal 2: RAN2 to discuss the enhancement to avoid UE to measure TN neighbour cells when it is in NTN only area.
3 Conclusion

In this contribution, we discuss some details about NTN and TN service continuity and have the following observations:

Observation 1: if UE supports NTN, it also supports TN.
Observation 2: no enhancement on cell selection is needed to address service continuity between TN and NTN.
Observation 3: It can be up to network implementation to achieve the TN precedence in cell reselection.
Observation 4: Handover from NTN to TN can be supported by legacy handover procedure.

Observation 5: Handover from TN to NTN can reuse the enhancement for intra-NTN handover.

And we propose:

Proposal 1: RAN2 confirms that UE prioritises TN over NTN.

Proposal 2: RAN2 to discuss the enhancement to avoid UE to measure TN neighbour cells when it is in NTN only area.

