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Abstract of the contribution: This contribution proposes a solution to support gNBs on NGSO satellites.
1. Discussion
When satellite access is used as a radio access technology, we need to consider how to enable mobility management in such network.
If a satellite is used to provide large coverage, i.e. GEO satellite, it is assumed that the satellite contacts few earth stations to connect with 5GC with low frequency. In this case, such satellite RAN can be supported by existing 5G architecture and existing mobility management mechanism can be reused. 
When a LEO satellite is used to provide radio access, the satellite can be an on-board gNB or gNB-DU. 
If the LEO satellite is equipped an on-board gNB, this gNB will contact lots of earth station or AMF with high frequency, and then produce lots of N2 signalling towards the AMF under existing 5G network architecture. 
If the LEO satellite is used as a gNB-DU, and the gNB-CU is on the earth, then the gNB-CU can handle the change of gNB-DU, which has no impact to 5GC.
Based on above analysis, we have following observations:
Observation 1: For satellite RAN providing large coverage and satellites acting as gNB-DUs, they can be supported by existing 5GC network architecture.
Observation 2: When an LEO satellite acts as an on-board gNB, there are lots of N2 signalling between on-board gNB and AMF.
Based on observations, there may be two approaches to solve the issue for case that an LEO satellite acts as an on-board gNB:
1. Introducing an agent close to RAN. The agent has AMF configuration info, it provides configuration information to a new connected satellite RAN node. When the AMF would like to page UE, it sends the paging message to the agent serving the paging area first. It is up to the agent to decide which gNB should be contacted for paging.
2. Deploying distributed AMFs close to each earth station. This option has deployment requirements but has no protocol level impacts. This deployment is possible if a 5G network with satellite access is operated by a dedicated operator.
Therefore, it is proposed to support two architecture options and solve mobility management issues accordingly.
2. Proposals
It is proposed to include a new solution into the TR 23.737.
6.X
Solution #X: 5GS enhancement to support gNBs on NGSO satellites

6.X.1
Description

This solution aims to solve “key issue 2: Mobility Management with moving satellite coverage areas”, but mobility management in different 5G network architecture with support of satellite access will be different, thus the solution proposes to solve the key issue under possible 5G network architectures.
When a NGSO satellite is used to provide radio access, the satellite can work as an on-board gNB or gNB-DU. If the NGSO satellite is used as a gNB-DU, and the gNB-CU is on the earth, then the gNB-CU can handle the change of gNB-DU, which has no impact to 5GC. If the NGSO satellite works as an on-board gNB, the gNB will contact different earth stations with high frequency and inform the AMF the change of served TA list, thus it will generate lots of signalling on the N2 interface. Therefore, this solution proposes to enhance 5G network architecture to reduce the impact of N2 signalling. There may be two options to support NGSO satellite based gNBs in 5G network:

1. Deploying distributed AMFs close to gateways on earth. In this option, the N2 signalling is handled by AMF locally.

2. Deploying AMF agents close to gateways on earth as shown in Figure 6.x.1-1, if distributed AMF option is not applicable. The AMF agent is used to handle N2 signaling and forward the N2 messages between gNB and AMF..
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Figure 6.x.1-1
Support of NGSO satellite based gNB using AMF agent

The functions of AMF agent include:
-
Handling N2 message(s) from on-board gNB for updating N2 connection with AMF;

-
Handling N2 message from AMF for paging UE;

-
Storing TAs that each connected on-board gNB serves.
Editor's note:
Other functions of AMF agent are FFS.
Existing Registration management and connection management can be reused in the 5G network with support of gNBs on NGSO satellites with following changes:

-
The distributed AMF or the AMF agent needs to identify which on-board gNB(s) is serving the Registration Area allocated to a UE before paging the UE.

6.X.2
Procedures

Editor's note:
This clause describes services and related procedures for the solution.
6.X.3
Impacts on existing nodes and functionality
Editor's note:
This clause captures impacts on existing 3GPP nodes and functional elements.

6.X.4
Solution Evaluation

Editor's note:
This clause provides an evaluation of this solution.
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