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Abstract: A solution is proposed for KI#2 and KI#3 to support enabling satellite edge computing or local data switching via on-board UPF acting as ULCL/BP and local PSA. 
1. Introduction
This solution targets to the following 2 Key issues:
-	KI#2: whether and how to enable satellite edge computing services via UPF on-board e.g. to reduce the latency for data transmission, and minimize the backhaul resources consumption.
-	KI#3: how to support local data switching for UEs in a communication when they are served by UPF on-board, e.g. to reduce end to end delay.
This contribution proposes a solution to enable satellite EC or local data switching for the scenario that GEO UPF acting as UL CL/BP and local PSA. 
The scenario is shown as below:
[image: ]
Figure: GEO UPF acting as UL CL/BP and local PSA
To support the two key issues, SMF needs to 1) determine whether to insert a ULCL/BP on the GEO UPF and 2) obtain the target IP of traffic to be local routed to configure the traffic steering rule to the GEO UPF (ULCL/BP/local PSA).
For EC case, the SMF can determine to insert the ULCL/BP on the GEO UPF:
1)	during PDU Session Establishment based on UE subscription (i.e. an indication on UE authorization for accessing the local service deployed on the GEO UPF) and EAS Deployment Information. 
In this case, the target IP of the traffic steering rule is determined based on the IP range of the EAS deployed on the GEO UPF.
2)	when detection of UE accessing to a EAS IP deployed on the GEO. This can be done by DNS Query detection defined in clause 6.2.3 of TS 23.548, or by traffic detection and reporting by PSA UPF on the ground as defined in clause 4.3.5.4 of TS 23.502.
In this case, the target IP of the traffic steering rule is determined based on the target IP address detected and reported by the PSA UPF.
For UE-to-UE case, the SMF can determine to insert the ULCL/BP on the GEO UPF:
1)	when an UE-to-UE communication is required by AF, and the SMF determines the two UEs are under the same GEO UPF.
In this case, it’s assumed that AF is able to determine the target UE ID/IP, and the SMF configures traffic steering rule based on the target UE IP. If different SMFs are used for the two UEs, such a determination will be done by the two SMF via UDM.
2)	when an UE-UE communication is detected and reported by the PSA UPF, and the SMF determines the two UEs are under the same GEO UPF.
In this case, the target IP of the traffic steering rule is determined based on the target IP address detected and reported by the PSA UPF.
2. Text Proposal
It is proposed to capture the following changes vs. TR 23.700-27.
[bookmark: _Toc519004414][bookmark: _Toc517082226]* * * * First change (All new)* * * *
[bookmark: _Toc97528046][bookmark: _Toc324232213][bookmark: _Toc326248709][bookmark: _Toc22286587][bookmark: _Toc23317648][bookmark: _Toc97528064]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".
[bookmark: definitions][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 23.503: "Policy and Charging Control Framework for the 5G System".
[5]	3GPP TR 23.737: "Study on architecture aspects for using satellite access in 5G".
[x]	3GPP TS 23.548 "5G System Enhancements for Edge Computing; Stage 2".
* * * * Second change (All new)* * * *
6.X	Solution for Key Issue #2 and Key Issue #3: Enable Satellite Edge Computing or local data switching via on-board UPF acting as UL CL/BP and local PSA
[bookmark: _Toc326248710][bookmark: _Toc22286588][bookmark: _Toc23317649][bookmark: _Toc97528065]6.X.1	Description
[bookmark: _Toc509873782][bookmark: _Toc509905232][bookmark: _Toc22286589]This solution corresponds to KI#2 and KI#3.
UE establishes a PDU Session with PSA on ground via GEO satellite backhaul. SMF needs to 
1) determine whether to insert a UL CL/BP on the GEO UPF and 
2) obtain the target IP of traffic to be local routed to configure the traffic steering rule to the GEO UPF (UL CL/BP/local PSA).
[bookmark: _Toc23317650][bookmark: _Toc97528066]6.X.2	Procedures
[bookmark: _Toc326248711][bookmark: _Toc22286590]Figure 6.x.2-1 shows the procedure to enable satellite edge computing or local data switching via on-board UPF acting as UL CL/BP and local PSA.


Figure 6.X.2-1: Enabling GEO satellite edge computing via on-board UPF
1. SMF determines to insert GEO UPF as UL CL/BP and local PSA with the following triggers:
1a.	(for edge computing case) During the PDU Session establishment procedure, SMF determines UE is allowed to access the local services on the GEO UPF based on subscription from UDM (optionally an indication on UE authorization for accessing the local service deployed on the GEO UPF) and EAS Deployment Information.
Editor’s Note: How does the SMF knows the GEO satellite ID and corresponding UPF on the GEO satellite are FFS.
	SMF determines the traffic steering rules based on the IP range of the EAS deployed on the GEO UPF.
1b.	(for UE-to-UE case) AF requires UE-to-UE communication for two UEs by providing UE ID/IP to the SMF. The SMF determines two UEs are under the same GEO satellite.
The SMF determines whether two UEs are served under the same GEO UPF based on stored correlation between the GEO satellite and UE IP/DNN. If the two UEs are under same GEO satellite, then SMF determines the two UEs can be served by the same GEO UPF.
If different SMFs are used for two UEs, the SMF checks whether the two UEs are served by the same GEO satellite via UDM. The SMF retrieves UE IP list corresponding to the GEO satellite from UDM and checks whether the two UEs are included in the UE IP list. If yes, the SMF determines the two UEs are served by the same GEO UPF. The SMF also registers the UE IP/DNN and the GEO satellite ID to the UDM.
SMF determines traffic steering rules for the two UEs based on the target UE IP.
1c.	(for edge computing and UE-to-UE case) UE sends UL packet to PSA UPF on ground and the PSA UPF on ground reports related information, e.g. FQDN in DNS query as described in clause 6.2.3 in TS 23.548 [x], target IP, to SMF. 
For edge computing case, the SMF determines UE is accessing local services on the GEO UPF via e.g. mechanisms described in clause 6.2.3 in TS 23.548[x].
For UE-to-UE case, the SMF determines the two UEs, i.e. the source UE and the target UE, are under the same GEO satellite.
SMF determines traffic steering rules based on the target IP address detected and reported by the PSA UPF.
2.	SMF selects and inserts the GEO UPF as UL CL/BP and local PSA and sends traffic steering rules to the GEO UPF.
	For edge computing case, the traffic steering rules indicate the ULCL/BP to perform local routing for the packets targeting the EC services on the GEO satellite.
	For UE-to-UE case, the traffic steering rules indicate the ULCL/BP/Local PSA to perform local routing for the packets to the target UE.
Editor’s Note: How to support that case that one UE quit the UE-UE communication is FFS.

[bookmark: _Toc23317651][bookmark: _Toc97528067]6.X.3	Impacts on services, entities and interfaces
SMF:
For edge computing case,
-	Determine whether a ULCL/BP should be inserted on the GEO Satellite based on and EAS Deployment Information and UE subscription or PSA UPF reporting.
For UE-to-UE case,
-	Determine whether local data switching should be performed for UEs served by same GEO satellite based on AF request or PSA UPF reporting.
-	Interact with UDM to check whether two UEs are served by same GEO satellite in case of different SMFs serving UEs in communication.
UDM: 
-	Receive and store GEO Satellite ID and UE IP/DNN from SMF.
* * * * End of changes * * * *
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