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1
Discussion
This is a pCR to TR 28.844 introducing the background.
2
References

[1]
3GPP TR 28.844: "Study on charging aspects of satellite in 5GS".
3
Rationale

This pCR proposes to introduce general background and satellite access architecture and functionality to TR 28.844 "Study on charging aspects of satellite in 5GS". 
4
Detailed proposal

Propose to incorporate the following change into the TR 28.844[1].
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2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

-
References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

-
For a specific reference, subsequent revisions do not apply.

-
For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]
3GPP TS 23.501: "System Architecture for the 5G System; Stage 2".

[3]
3GPP TS 23.502: "Procedures for the 5G System; Stage 2".
[4]
3GPP TS 23.261: "Service requirements for next generation new services and markets; Stage 1".
[5]
3GPP TS 23.503: "Policy and Charging Control Framework for the 5G System".
[6]
3GPP TR 23.700-27: "Study on 5G System with Satellite Backhaul".
[7]
3GPP TR 23.700-28: "Study on Integration of satellite components in the 5G architecture".
[8]
3GPP TR 23.737: "Study on architecture aspects for using satellite access in 5G".
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4
Background

4.X
General
As defined in the TS 22.261[4], some requirements (e.g. KPIs for a 5G system with satellite access) and support of charging aspects for satellite access and satellite backhaul have been specified. For example, satellites can provide mobile broadband access coverage, they are used by MNOs to provide access for UEs and backhaul service for gNBs in sparsely populated areas (e.g.ocean, forest) and in cases of emergency or temporary measure (e.g. a disaster area).
In Rel-17, SA2 has studied the 5GS to support satellite access and satellite backhaul in TR 23.737 and specified in the TS 23.501[2], TS 23.502[3] and TS 23.503[5]. In Rel-18, the SID of FS_5GSATB (TR 23.700-27[6]) and WID of 5GSATB have involved new dynamic satellite backhaul category and UPF deployed on the satellite architecture to enhance 5GS satellite backhaul. The SID of FS_SAT_ph2(TR 23.700-28[7]) and WID of SAT_ph2 are supporting of the discontinuous network coverage to enhance the NR satellite access. They are specified in the TS 23.501[2], TS 23.502[3] and TS 23.503[5].
4.Y
Satellite access architecture
As described in TR 23.737[8], there are two main categories of satellite payloads including transparent or re-generative. The implementation of the satellite access architecture can have several forms. The implementation of the transparent satellite is shown in Figure 4.X-1:
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Figure 4.X-1: 5GS with transparent satellite enabled NR-RAN
The transparent satellite access network is composed of:
-
Satellite enabled UEs, such as IoT devices, broadband vehicular or fixed terminals.
-
Satellite is equivalent to a Radio Frequency (RF) Remote Unit, and is full transparent to the New Radio protocols, including the physical layer.
-
Remote Radio Unit, including gateways and gNBs.
-
5G CN is accessing these gNBs and DN.
For the case of re-generative mode, the satellite may have some functions of 5GC. One implementation is shown in Figure 4.X-2, where the satellite payload may implement a full gNB supporting a satellite enabled NR-RAN. A Satellite Radio Interface (SRI) transports the N1/N2/N3 interfaces between the on-ground 5G CN and the on-board gNB-CU. 
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Figure 4.X-2: 5GS with regenerative satellite enabled NR-RAN and on-board gNB

Another implementation in Figure 4.X-3 can note that with a regenerative implementation (either with distributed gNB or not) a 5GS can have a global coverage, providing a single 5G CN with global or regional (continental or sub-continental) coverage as well. The Inter-Satellite Links (ISL) can be used between the satellites. 
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Figure 4.X-3: 5GS with regenerative satellite enabled NR-RAN, with ISL for regional or global coverage
In the existing 5G satellite access network, the satellite works in transparent mode. The regenerative mode of the satellite will be studied in the future.
	End of changes
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