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1. Background and Introduction
The Non-3GPP satellite standards have been developed and deployed in the satellite ecosystem and market for many years, where the typical standards are DVB-S/S2/S2X and DVB-RCS/RCS2.
1.1 DVB-S/S2/S2X
ETSI standards for DVB system specifications are developed in the ETSI/EBU/CENELEC Joint Technical Committee 'Broadcast', based on proposals from the DVB Project, an industry-led consortium. [1]
DVB-S (Digital Video Broadcasting by Satellite) was the first DVB standard for satellite, defining the framing structure, channel coding and modulation for 11/12 GHz satellite services in EN 300 421. The DVB‑DSNG EN 301 210 standard specified, in addition to the DVB‑S format, the new modulations for satellite news gathering and contribution services.

DVB-S2 (Second Generation Satellite) is defined in European Standard EN 302 307-1, which details these improved modulation and coding schemes, enhancing the efficiency of the space segment and giving the basis for providing interactive services.

DVB-S2X (Second Generation Satellite Extensions) is defined to enlarge the fields of applicability of the DVB-S2 standard and has been defined in EN 302 307-2. DVB-S2X targets the core application areas of DVB-S2 and new application areas requiring very-low carrier-to-noise and carrier-to-interference operation (VL-SNR), such as mobile applications.

The latest DVB-S2X Bluebook A083-2r3 (Draft EN 302 307-2 V1.4.1) was published in 21.02.2022. [2]
1.2 DVB-RCS/RCS2
DVB-RCS (Return Channel Satellite) is the first generation of open international standard for TDM/TDMA satellite networks. The latest version of DVB-RCS (Return Channel Satellite) EN 301 790 V1.5.1 was published in 01.05.2009.
DVB-RCS2 (Second Generation) specifies new technology providing significant advances in TDM/TDMA performance for better efficiency, more throughput, and greater network reliability. DVB-RCS2 is the standard conceived to provide a standardised broadband interactivity connection as an extension of the Digital Video Broadcasting Satellite systems. It defines the MAC and physical layer protocols of the air interface used between the satellite operator hub and the interactive user terminal as well as the network layer and the essential functions of the management and control planes of the terminal. It embraces the GSE and the DVB-S2(X) standards implemented in the commercial broadcasting environment, exploiting economics of scale. [3]
The related specifications are as follows:
· DVB-RCS2 System Level Specification TS 101 545-1 V1.3.1 was published in 30.07.2020. [3]
· DVB-RCS2 Lower Layer Satellite Specification EN 301 545-2 V1.3.1 was published in 29.07.2020. [4]
· DVB-RCS2 Higher Layer Satellite Specification TS 101 545-3 V1.3.1 was published in 29.07.2020. [5]
2. Discussion
In the existing 3GPP defined satellite access in 5GS (before Rel-18), the UE shall support NR(Satellite) to access 3GPP network via satellite, and the satellite NG-RAN is a NG-RAN which uses NR(Satellite) in providing satellite access to UEs.

There is a service requirement in Stage1 TS22.261(v18.6.1) ‘Service requirements for the 5G system’:

“A 5G system with satellite access shall support different configurations where the radio access network is either a satellite NG-RAN or a non-3GPP satellite access network, or both.”

How to support satellite access as non-3GPP access network in 5GS needs to be specified in Rel-18 according to the Rel-18 stage1 service requirement.

3GPP has specified untrusted non-3GPP access to 5GC since Rel-15 and trusted non-3GPP access to 5GC since Rel-16, which can be the baseline for the statellite access as non-3GPP access network in 5GS. 
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Figure 2-1 Architecture of Satellite as untrusted Non-3GPP access to 5GC for UE supporting NAS
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Figure 2-2 Architecture of Satellite as trusted Non-3GPP access to 5GC for UE supporting NAS
Since the trusted non-3GPP Access case has more change requirements to the Non-3GPP Satellite Access Network, e.g. TNAP and TNGF, we would like to propose a TEI18 work item on 5GC supporting untrusted Non-3GPP Satellite Access Network (TEI18_5GUN3SAT). For the trusted Non-3GPP Satellite Access Network, it can be introduced in the future release.
The objective of the proposed TEI18 work item is to add description and procedures related to support untrusted non-3GPP satellite access to 5GC in TS 23.501/502.
For policy control (e.g. QoS) and charging purpose, the RAT Type of the untrusted satellite access to 5GC needs to be specified.

Note 1: In this release, the N3SAT UE needs to support 5G NAS. 
Note 2: The following UEs are in the scope: supporting untrusted Non-3GPP Satellite access and 3GPP defined access(TN and/or NTN), supporting only untrusted Non-3GPP satellite access.
3. Proposal

Based on the discussion above, the following documents were submitted.

1) S2-220xxxx: New WID: 5GC supporting Non-3GPP Satellite Access Network (TEI18_5GN3SAT)
2) S2-220xxxx: Draft CR to TS 23.501
3) S2-220xxxx: Draft CR to TS 23.502
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