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Introduction
In the meeting RAN#82, NTN SID was revised [1]. Newly added objective is as follows:

	· Dual connectivity [RAN3 aspects] involving

· NTN-based NG-RAN (Transparent GEO or LEO satellites) and terrestrial based NG-RAN access: Xn terminated on the ground

· or two NTN-based NG-RAN access (between Regenerative LEO satellites): Xn over ISL


In this contribution, we discuss the possible use cases of dual connectivity in RAN2’s point of view.
Discussion
According to the new objectives about dual connectivity mentioned in the introduction, the architecture can be described in figure as follows.
1. NTN-based NG-RAN (Transparent GEO or LEO satellites) and terrestrial based NG-RAN access: Xn terminated on the ground
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 In this architecture, the UE is configured with dual connectivity to NTN-based NG-RAN gNB and terrestrial based NG-RAN gNB. It is expected that terrestrial based gNB have much shorter propagation delay and less complexity to manage UE location (e.g., tracking area) than NTN-based gNB, it seems beneficial that MCG is configured with terrestrial based gNB. Therefore, while a NTN-capable UE is camping on a terrestrial based gNB, if the network considers the UE needs NTN service, it may configure dual connectivity by adding the NTN-based gNB as SN. Following scenarios are the possible use cases:
· A UE camping on a terrestrial NR cell, a LEO satellite appears to the UE location. Then the PCell of terrestrial based gNB may perform ‘SN addition’ by adding the LEO satellite’s corresponding NTN-based gNB.

· While SCG is configured with LEO satellite, if better channel condition LEO satellite appears, then the PCell of the terrestrial based gNB performs ‘SN modification’.
Observation 1: For dual connectivity of NTN-based NG-RAN and terrestrial based NG-RAN access case, PCell configured with the terrestrial based gNB and PSCell configured with NTN-based gNB seems beneficial for network management and complexity.
2. Two NTN-based NG-RAN access (between Regenerative LEO satellites): Xn over ISL










In this architecture, the UE is configured with dual connectivity to two NTN-based NG-RAN access gNBs. Satellites of each gNB are connected via Xn over ISL. In NTN, there are two types of satellites – GEO satellite and LEO satellite. GEO satellite looks stationary high above at one location from ground view, and LEO satellites revolves the earth every 2~3 hours so that it appears at a location every 2~3 hours[1].

Similar with preceding architecture, it seems considerable that PCell is configured with GEO satellite and PSCell is configured with LEO satellite. As GEO satellites are stationary, it is easy to manage the UE location (e.g., tracking area) and provide paging messages. On the contrary, the LEO satellites have characteristics of moving cell and much shorter propagation delay than GEO satellite. Therefore, if the network observes that more data transmission is required for the UE, it may add SCG and configured the LEO satellite cell as PSCell. The network may know which LEO satellites are available to provide NTN service for the UE at a specific time, the data transmission via LEO satellite can be flexibly managed.
Observation 2: For two NTN-based NG-RAN access case, PCell configured with GEO satellite and PSCell configured with LEO satellite architecture seems considerable. As LEO satellites acts as like moving cell, becoming SN is easier to manage.
Proposal: RAN2 discuss how the architecture can be configured when dual connectivity is adopted in NTN.
Conclusion

In conclusion, we propose the followings:
Observation 1: For dual connectivity of NTN-based NG-RAN and terrestrial based NG-RAN access case, PCell configured with the terrestrial based gNB and PSCell configured with NTN-based gNB seems beneficial for network management and complexity.

Observation 2: For two NTN-based NG-RAN access case, PCell configured with GEO satellite and PSCell configured with LEO satellite architecture seems considerable. As LEO satellites acts as like moving cell, becoming SN is easier to manage.

Proposal: RAN2 discuss how the architecture can be configured when dual connectivity is adopted in NTN.
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