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1   Introduction
In the SI stage, we have study a set of necessary issues about NTN (Non-Terrestrial Networks), and conclusions are captured in TR 38.821 [1]. The work item aims to specify the enhancements identified for NR NTN especially LEO and GEO. In this contribution, we will discuss some key issues associated to the NTN and give our considerations.
2   Discussion
2.1 Architecture
From the R16 SI conclusions, it has proposed GEO-based satellite access with transparent payloads and LEO-based satellite access with transparent payloads. LEO should be prioritized due to the larger market potential. GEO is also relevant to be addressed while HAPS does not need to be treated separately as what is specified for LEO applies for HAPS. 

The satellite payload implements frequency conversion and a Radio Frequency amplifier in both up link and down link direction. It corresponds to an analogue RF repeater. Hence the satellite repeats the NR-Uu radio interface from the feeder link (between the NTN gateway and the satellite) to the service link (between the satellite and the UE) and vice versa. 
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Figure 1: Networking-RAN architecture with transparent satellite
Regenerative satellite can be divided as gNB on board and gNB-DU on board, it is effectively equivalent to having all or part of base station functions on board the satellite. In regenerative satellite with CU/DU split architecture, it need to consider F1 interface impact to cope with moving beams. In the meantime, the satellite payload also provides Xn interface based on Inter-Satellite Links (ISL) between satellites, so it may have some Xn impacts. When the CU/DU split architecture is adopted, the architecture based on relay is waiting for the IAB study item to complete.
In the other hand, when considering how to support feeder link switchover for a satellite, the transparent option does not seem to pose constraints on transport network design, unlike the regenerative options. With respect to OAM requirements, the transparent architecture option poses less OAM requirements than the regenerative options. Aim to maximize synergies with existing NR features for terrestrial mobile networks, it is better to focus on transparent satellite based NG-RAN architecture.
Observation 1: Transparent satellites could be the starting point for NTN specification in WI stage.
Proposal 1：It is suggested to focus on Transparent satellite based NG-RAN architecture.
2.2 Network Identifier Handling
The NTN is different from terrestrial networks, for that the RAN of terrestrial radio access networks is stationary, while NTN’s RAN is move relative to the ground. Consequently, the network identifier handling in NTN is various from terrestrial networks. For scenario A and B, GEO satellites are at a fixed position in the sky to ground UE, so it is closer to the case of terrestrial RAN. As far as network identities are concerned (e.g. gNB IDs, cell IDs, TAC, etc.), they do not seem to pose any additional issues with respect to the case of terrestrial RAN. So we can reuse the same procedures in terrestrial networks. For scenario C and D, Non-GEO satellites may provide additional challenges, because their coverage may move due to their orbital movement. In the SI, there are two methods to handle network identifier: 1) Stationary identifiers on ground solution is that to keep the same network identifier for a specific geographical,  the association between physical satellite beams and logical cells is continuously reconfigured; 2)
Moving identifiers on ground solution is that to keep the association between physical satellite beams and logical cells is fixed, and the network identifier follow the satellite beam(s) and sweep across the coverage area.

For the stationary identifiers on ground solution, the UEs stationary on the ground have not to update the network identifier when satellites move out. Therefore, once the satellites move out of coverage, it need to constantly change its configuration. This may trigger multiple NG and/or Xn setup or configuration update procedures toward the rest of the RAN. And the satellites may frequently update the neighbour cell and neighbour cell list, lead to potential PCI conflict issues. For moving identifiers on ground solution, the configuration information is only valid for a very short period, UE needs more information updates. In those scenarios, ephemeris information could assist decisions to trigger interface setup and/or configuration updates. 
Observation 2: Both solutions require satellites or UE constantly update the configuration.
Proposal 2: it is proposed to further evaluate the two solutions and identify the scenarios which solution should be applied to.
2.3 Registration Update and Paging Handling

In the cellular system, tracking areas (TA) is utilized for UE access control, location registration, paging and mobility management. And a tracking area usual corresponds to a fixed geographical area, one or several tracking areas can be defined as a registration area. When there is a downlink signalling/data for the UE, the AMF page the UE on all cells belonging to the Registration Area.
In the Non-Terrestrial networks, for scenarios A, B, C1 and D1, the NTN cells are fixed on the ground. Hence a tracking area may correspond to one or several NTN cells. The 3GPP-defined tracking area management and paging procedures can apply as is. 
For scenarios C2 and D2, the NTN cells move on the ground as the satellites move on their orbital planes. This requires some adaptations to the TA management and paging procedure. In Scenario C2 and D2, when the LEO satellite moves, the coverage of the TAI also changes. A stationary UE may see the TAI keeps changing. In this option, it keeps the principle that the TAI is related to a specific geographical area, but a NTN cell may have to broadcast multiple TAIs per PLMN ID, which does not align with the principle that a cell only has one TAI per PLMN ID.
For the registration update and paging handling, it should consider whether the UE can determine its location, for the UE that can determine its location, the satellite can page the UE based on UE's location information. For the UE that can not determine its location, there are 4 potential solutions include: 1): Timing window based Registration update and paging; 2): UE assisted TA list report/registration and paging; 3): Multi-Tracking Area ID based Registration update and paging; 4): UE location determined by NTN based NG-RAN
Proposal 3: specification need to support UE with and without location information schemes.
3   Conclusion
In this contribution, we discussed the key issues in NTN. And we have the following observations and proposals:
Observation 1: Transparent satellites could be the starting point for NTN specification in WI stage.
Observation 2: Both solutions require satellites or UE constantly update the configuration.

Proposal 1：It is suggested to focus on Transparent satellite based NG-RAN architecture.

Proposal 2: it is proposed to further evaluate the two solutions and identify the scenarios which solution should be applied to.
Proposal 3: specification need to support UE with and without location information schemes.
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