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1
Decision/action requested

The group is asked to discuss and agree on the proposal.
2
References

[1]
3GPP TR 23.700-29: " Study on integration of satellite components in the 5G architecture Phase 3".
[2]
3GPP TS 28.808: " Study on management and orchestration aspects of integrated satellite components in a 5G network ".
3
Rationale

This contribution is based on the observations and proposal described in S5-241693.

--- Start of quote from S5-241693 ---

REQ- FS_NTN_OAM_Ph2-X-1：3GPP management service producer should have the capability to manage the Core Network Function(s) on-board satellite(s).
---End quote---

Observation 1: O&M should be able to support the architectural enhancements proposed by SA2 R19 TR 23.700-29 [1].
The previous SA5 study FS_5GSAT_MO [2] has already investigated the reference management architecture, scenarios, use cases, and requirements for the management of NGSO regenerative satellite components.
--- Start of quote from TS 28.808 ---
4.1.1
Management architecture for integrated satellite NR-RAT

The reference architecture depicted in figure 4.4.1-1 considers the case of a 3GPP RAN integrating a satellite NR-RAT, possibly together with a Terrestrial RAT. The NOP operates the 5G network interfacing through API's with Communication Service Customers or Verticals on the one hand and delivering services to UEs on the other hand. The 3GPP Management system manages the 3GPP RAN.
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Figure 4.1.1-1: Reference architecture for the management of a satellite NR-RAT
4.2
Architecture scenarios for 5G networks with an integrated satellite component

4.2.1 
Scenario #1: Satellite enabled 3GPP network as a roaming network for terrestrial network operators

Consider two separate 3GPP networks, one 3GPP network with a satellite access network and one 3GPP network with a terrestrial access network. Both networks have their own PLMN ID and have a roaming agreement in place with each other. Roaming is used by the terrestrial operator to use the 3GPP network with a satellite access. Both the satellite and terrestrial network have their own separate 3GPP management domain. 

NOTE: 
This scenario follows the architecture identified in the Satellite access class scenario in clause 4.1.3 from 3GPP TR 23.737 [5].
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Figure 4.2.1-1: Architecture of satellite 3GPP network (green) 
as roaming network to a terrestrial 3GPP network (blue)

NOTE: 
The green and blue networks are separate management domains.

4.2.2
Scenario #2: A 3GPP network with a satellite access network and a terrestrial access network

In this scenario a 3GPP network is composed out of a 3GPP core network, a terrestrial 3GPP access network and a satellite 3GPP access network, where the satellite component is also integrated as a 3GPP access network. The satellite network and the terrestrial network both share the same PLMN and both access networks are managed by the same 3GPP management system. This architecture scenario follows the Satellite access class scenario in clause 4.1.1 from 3GPP TR 23.737 [5]. 
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Figure 4.2.2-1: Architecture of 3GPP network with a satellite 3GPP access network and a terrestrial 3GPP access network 

5.2

Use cases for the management of satellite components

5.2.1
Use case for NGSO regenerative satellite components

5.2.1.1
Pre-conditions

A NOP operates a 5G network. 

The NOP manages the 5G network in accordance with the 5G specifications.

5.2.1.2
Description

The NOP integrates a satellite component based on NGSO regenerative satellites. NGSO regenerative satellites embark either gNBs or gNB-DUs.

The 5G network management is implemented in such a way that moving gNBs or gNB-DUs can be managed.

5.2.1.3
Post-description

The NOP operates a 5G network that manages the satellite component.

6.2.1
Management of NGSO regenerative satellite components

[REQ-FS_5GSAT_MO-2.1-01] In a 5G network integrating an NGSO regenerative satellite RAT, the 5G network shall have the capability of managing moving gNBs or gNB-DUs.

---End quote---
Observation 2: The existing SA5’s work has already investigated some impacts regarding 5G system with regenerative satellite access.
Based on the above observations, we add the concepts and background.
4
Detailed proposal

	Start of 1st Change


4
Concepts and background
4.X
Background

Integration of satellite components into EPS and 5GS has been studied in Rel 16, Rel 17 and Rel 18. But integration of regenerative satellite payloads, i.e. embedding RAN and CN 3GPP functions, has not been standardized. There have only developed some technical reports, such as TR 28.808. Therefore, in R19, 3GPP aims at investigating regenerative-based satellite access, including RAN and SA. So, the contribution of this study will requires cooperation with other groups
4.Y
Management Architecture for integrated regenerative satellite components
4.Y.1
Management Architecture for Regenerative-based satellite access
The management architecture in this study is based on that defined in TR 28.808.
4.Y.2
Management Architecture for Core Network Functions on-board satellites
The management architecture depicted in figure 4.Y.2-1 considers the case of 3GPP core network functions on-board satellites. The 3GPP Management system manages the core network functions on the ground and core network functions on-board satellites.
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Figure 4.Y.2-1: Management Architecture for Core Network Functions on-board satellites
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