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Abstract: Solution#4 update to clarify on-board UPF selection.
1. Introduction/Discussion
In current solution #4, GEO Satellite ID is used during the procedure for GEO UPF selection and judging whether two UEs are under same satellite.
To further limit the impacts to existing procedures and UPF selection, we propose to map the GEO Satellite ID to DNAI value on SMF. After that the procedure will be performed based on DNAI instead of GEO Satellite ID.
The benefits of using DNAI instead of GEO Satellite ID are as following:
1. For EC case, existing EC procedures can be reused since DNAI has already been used in these procedures before. 
2. For UE-to-UE case, the procedure also become more general by considering only DNAI.
2. Text Proposal
It is proposed to capture the following changes vs. TR 23.700-27.
[bookmark: _Toc519004414][bookmark: _Toc517082226]* * * * First change * * * *
[bookmark: _Toc101425390][bookmark: _Toc101425536][bookmark: _Toc101425693][bookmark: _Toc104800874]6.4	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: _Toc101425391][bookmark: _Toc101425537][bookmark: _Toc101425694][bookmark: _Toc104800875]6.4.1	Description
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: _Toc101425392][bookmark: _Toc101425538][bookmark: _Toc101425695][bookmark: _Toc104800876]6.4.2	Procedures
Figure 6.4.2-1 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 6.4.2-1: Enabling GEO satellite edge computing via on-board UPF
0.	During PDU Session establishment procedure, the AMF determines the GEO satellite ID serving the UE as backhaul and send the GEO satellite ID to the SMF in Nsmf_PDUSession_CreateSMContext Request. 
	If multiple candidate satellite backhaul co-existed for the RAN, AMF uses mechanisms defined in clause 6.1.1 (e.g. determining whether GEO satellite is used based on CP Transport Layer Information or OAM configration) to judge whether/which GEO satellite is used.
The SMF registers the UE IP/DNN and the DNAI to the UDM when invoking Nudm_UECM_Registration service operation.
NOTE 1:	It is assumed that the AMF can determine the GEO satellite ID for the notification to the SMF based on local configuration, e.g. based on Global RAN Node IDs associated with satellite backhaul.
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 the UE traffic can be local routed at a DNAI assigned to the GEO satellite based on the following information:
1)	UE location;
2)	GEO satellite ID;
3)	the existing policy from PCF based on AF influenced information on what DNAIs the UE can access to;
4)	EAS Deployment Information.
5)	Mapping relationship between DNAI and corresponding GEO satellite ID, as configured on SMF.
	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 initiates UE-to-UE communication for two UEs by providing UE ID/IPs of both UEs to the SMF.
NOTE 2:	AF might be triggered by application layer negotiation which is not in the scope of this study.
	The SMF derives the DNAI corresponding to the GEO satellite based on the SMF configuration and the GEO satellite ID received from AMF. The SMF determines two UEs are under the same DNAI GEO satellite. 
	If the same SMF is used for the two UEs, the SMF determines whether two UEs are served under the same GEO satelliteDNAI based on stored correlation between the DNAIGEO satellite ID 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 DNAI via UDM. The SMF retrieves UE IP list corresponding to the DNAI GEO satellite from UDM based on the IP/DNN of the peer UE 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 DNAI of the GEO UPF. The SMF also registers the UE IP/DNN and the GEO satellite ID to the UDM.
NOTE: New Nudm_UECM service operation is needed to get DNAI of the peer UE using UE IP/DNN as the input.
	When one UE quits the UE-to-UE communication, the SMF is notified by the AF. The SMF initiates PDU Session Modification procedures for both of the UEs to update the traffic steering rules or release the UL CL/BP/local PSA.
	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 tThe PSA UPF on ground reports related information, e.g. FQDN in DNS query as described in clause 6.2.3 of TS 23.548 [6] or, target IP, to SMF.
	For edge computing case, the SMF determines UE is accessing local services on the GEO UPF via the DNAI based on e.g. mechanisms described in clause 6.2.3 of TS 23.548 [6].
	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.
NOTE 3:	For step 1a/1b/1c, a DNAI value needs to be assigned by the operator to each GEO satellite. After step 1a/1b/1c, DNAI value will be used instead of GEO Satellite ID, so that existing UPF selection and other EC procedures can be reused to support the local routing on the GEO satellite.
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 satellitevia the DNAI.
	For UE-to-UE case, the traffic steering rules indicate the ULCL to perform local routing for the packets to the target UE.
If the GEO satellite does not server the UE anymore due to e.g. UE mobility, the AMF will trigger PDU Session Modification procedure to update the SMF with new (or none) GEO satellite ID/backhaul category. Then the SMF will reconfigure the user plane based on the updated backhaul information as described in step 1 and 2. This may cause UL CL/BP insertion/relocation or removal.
[bookmark: _Toc101425393][bookmark: _Toc101425539][bookmark: _Toc101425696][bookmark: _Toc104800877]6.4.3	Impacts on services, entities and interfaces
AF:
For UE-to-UE case:
-	Provide/Update UE ID/IP for UE-to-UE communication to the SMF.
AMF:
-	Determines GEO Satellite ID based on local configuration and RAN ID and provides to SMF during PDU Session Establishment/Modification procedures.
SMF:
-	Receives GEO Satellite ID from AMF during PDU Session Establishment/Modification procedures.
-	Be configured by the operator a DNAI value for each GEO satellite.
-	Derives the DNAI value based on the configuration and the GEO satellite ID received from AMF.
For edge computing case:
-	Determine whether a ULCL/BP should be inserted on the GEO Satellite.
For UE-to-UE case:
-	Determine whether local data switching should be performed for UEs served by same GEO satelliteDNAI based on AF request or PSA UPF reporting.
-	Interact with UDM to store DNAI and UE IP/DNN. check Check whether two UEs are served by same DNAIGEO satellite in case of different SMFs serving UEs in communication.
UDM:
	For UE-to-UE case, when different SMFs are used:
-	Receive and store DNAI GEO Satellite ID and UE IP/DNN from SMF.
-	Provide DNAI query service based on UE IP/DNN.

* * * * End of changes * * * *
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