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1	Decision/action requested
The group is asked to discuss and agree on the proposal.
2	References
[1]		S5- 241830 “New Study on charging aspects of satellite access Phase 3”
[2]	S5-241873 “Discussion paper on charging aspects of satellite aceess Phase 3”

3	Rationale
This discussion paper proposes to add Background for the study on charging aspects of satellite access Phase 3 which is initiated by S5- 241830 [1].

[bookmark: _Toc500147184]4	Detailed proposal
[bookmark: _GoBack]The following changes are proposed to be incorporated into the new TR.


	[bookmark: _Toc384916784][bookmark: _Toc384916783]1st Modified Section


[bookmark: scope][bookmark: _Toc2086435]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".
[x]	3GPP TR 22.844: "Study on charging aspects of satellite in the 5G System"
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4	Background
[bookmark: references]4.X	General
For Rel-19, SA1 has specified the following requirements on charging aspects for satellite access Phase 3 in the TS 22.261[2]:
·   A 5G system with satellite access supporting Store and Forward (S&F) Satellite operation shall be able to collect charging information per UE or per application (e.g., number of UEs, data volume, duration, involved satellites).
·  A 5G system with satellite access shall be able to collect charging information for a UE registered to a HPLMN or a VPLMN, for UE-Satellite-UE communication.
In Rel-19, SA2 is studying the following three key issues in TR 23.700-29[3]:
· Key Issue #1: Support of Regenerative-based satellite access
· Key Issue #2: Support of Store and Forward Satellite operation
· Key Issue #3: Support of UE-satellite-UE communication
To have a better understanding of the KIs, the following clauses clarify the architectures.
4.Y	Regenerative-based satellite access
As introduced in the clause 4.5 of TR 28.844[x], the regenerative-based satellite access architecture involves deploying some 5GC network functions on the satellites. For the Rel-19, SA2 is studing the deployment of a gNB on a LEO/MEO satellite. The Fig.4.y-1 shows the high-level 5G network architecture for the regenerative-based satellite access.


Figure 4.y-1: Regenerative-based satellite access
Since the satellite flies all the time, the UE can be handed over during the time that the UE’s area is in coverage of both satellites. The enhanced TA management considering the change of supported TA list for a RAN node on-board is studying by SA2.

4.Z	Store and Forward Satellite operation
As specified in the TS 22.261[2], the new capability that Store and Forward Satellite operation is an operation mode of a 5G system with satellite-access, allows the satellite to store and forward data when satellite connectivity is intermittently/temporarily unavailable(e.g. when the satellite is not connected via a feeder link or via ISL to the ground network). The Fig.4.z-1 shows the high-level network architecture for Store and Forward Satellite operation.


Figure 4.z-1: Illustration of "S&F Satellite operation" modes in a 5G system with satellite access
The S&F Satellite operation is especially suited for the delivery of delay-tolerant/non-real-time satellite services (i.e. CIoT/MTC, SMS). To support S&F Satellite operation for such services, the minimum necessary set of core network elements/network functions can also be deployed on the satellite. SA2 still studied which CN can be deployed on the satellite.

4.A	UEs- SAT- UEs communications on satellite
As specified in the TS 22.261[2], a 5G system with satellite access shall support UE-Satellite-UE communication regardless of whether the feeder link is available or not. The UE-satellite-UE communication scenario is that UEs can communicate using satellite access without the user plane traffic going to the ground network. The Fig.3 shows the high-level network architecture for UE-satellite-UE communication.



Figure 4.a-1: UEs- SAT- UEs communications on satellite in same cell with ISL
It is expected that a link to the ground, via ISL to another satellite with a link to a ground gateway, or via multiple other satellites using ISLs to another satellite with a link to ground gateway or direct from the serving satellite to a ground gateway, is always available. To support UE-satellite-UE communication for IMS voice, the minimum necessary set of core network elements/network functions can also be deployed on the satellite.

	End of Modified Sections
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