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Abstract: Solution#6 update to clarify on-board PSA UPF selection.
1. Introduction/Discussion
This proposal proposes to update solution#6 to clarify on-board UPF selection. The purpose is to further reuse existing DNAI based UPF selection and align with UPF selection methods used in solution #4 for ULCL/BP case, so that no specific DNN+S-NSSAI combination is needed for the on-board UPF selection.
2. Text Proposal
It is proposed to capture the following changes vs. TR 23.700-27.
[bookmark: _Toc519004414][bookmark: _Toc517082226]* * * * First change * * * *
[bookmark: _Toc101425398][bookmark: _Toc101425544][bookmark: _Toc101425701][bookmark: _Toc104800882]6.6	Solution for Key Issue #2 and Key Issue #3: Enable on-board EC or local data switch based on GEO PSA UPF
[bookmark: _Toc101425399][bookmark: _Toc101425545][bookmark: _Toc101425702][bookmark: _Toc104800883]6.6.1	Description
This solution resolves the Key Issue #3 to support local data switch for UEs in a communication when they are served by PSA UPF on-board. This solution also resolves the Key Issue #2 to support satellite edge computing via PSA UPF on board.
For the case a UE communicates with another UE directly via 5GC without preconfigured VN Group association, e.g. via point-to-point application and protocols, the existing 5G LAN local switch cannot be reused. In this case, especially for the scenario that UPF is deployed on GEO satellite with gNB on the ground, on-board local data switch would be very beneficial to reduce end-to-end latency. This solution proposes a UPF-level session based approach to support local data switch.
In this solution, the on-board UPF is a PSA UPF and it is assumed that a single SMF is used.. UE establishes a PDU Session with the GEO UPF acting as PSA.
UE initiates PDU Session Establishment procedure based on URSP rules and sends DNN/S-NSSAI to AMF as described in clause 4.3.2 of TS 23.502 [3]. SMF selects GEO UPF as the PDU Session anchor based on the DNN/S-NSSAI sent by AMF. PCF determines the URSP rules based on GEO satellite backhaul category from AMF and send it to the UE including DNN/S-NSSAI for services deployed in GEO satellite or UE-to-UE services. The N4 rules of the UPF-level session applies to the DNN/S-NSSAI.
After the PDU Session Establishment, the UE can access to the edge computing services deployed on the satellite via normal N6 routing.
[bookmark: _Toc101425400][bookmark: _Toc101425546][bookmark: _Toc101425703][bookmark: _Toc104800884]6.6.2	Procedures
To support UE-UE local data switch via UPF on board, the following procedure is performed:


Figure 6.6.2-1: High-level procedure for UPF-level N4 session solution
1.	The SMF gets all on-board UPFs' address pools information per DNN and creates address mapping information based on these on-board UPFs' address pools information. The address mapping information is for traffic routing between on-board UPFs. The address mapping information includes UE IP address range and next UPF information corresponding to the address range.
2.	The SMF creates a UPF-level N4 session on the on-board UPFs, i.e. UPF1 and UPF2. During the corresponding UPF-level N4 sessions establishment, the SMF provides N4 rules, which including several PDR and FAR pairs.
	One PDR and FAR pair includes:
-	a PDR detecting that the destination address is in the current UPF address pool; and
-	a FAR instructing the UPF to forward the traffic to the UPF internal interface.
	One PDR and FAR pair per UPF (excluding current UPF) includes:
-	a PDR detecting that the destination address is in the another UPF address pool; and
-	a FAR instructing the UPF to add an outer header (e.g. address information of next UPF) and forward the traffic to the next UPF.
3.	The UE1, UE2 and UE3 establish PDU sessions. The UE1 and UE2 are served by UPF1. The UE3 is served by UPF2. During corresponding N4 sessions establishment, the SMF provides N4 rules to instruct the UPF forwarding the user plane packet from UPF internal interface to the target UE.
	During the PDU Session Establishment procedure, AMF determines the ID of GEO Satellite serving the UE as backhaul and sends the GEO satellite ID to the SMF in Nsmf_PDUSession_CreateSMContext Request. The SMF derives the DNAI corresponding to the GEO satellite based on the SMF configuration and the GEO satellite ID received from AMF. SMF selects on-board UPF corresponding to the DNAI. This is same as solution #4.
NOTE 1:	It is assumed that the AMF can determine the GEO Satellite ID for the notification to the SMF based on Global RAN Node IDs associated with satellite backhaul, same as Solution #4.
4.	The UE1 sends data to the UE2. Upon receipt of a user plane packet, the UPF1 forwards the packet based the UPF1 address pool and the destination address of the packet. The UPF1 handles the packet as follows:
-	identify the UPF-level N4 session is the first N4 session to which the packet corresponds;
-	determines that the destination address is in the UPF1 address pool and then forward the packet to the UPF internal interface;
-	the packet will match the N4 session corresponding to the UE2's PDU session; and
-	the packet is then forwarded to the UE2.
5.	The UE1 sends data to the UE3. Upon receipt of a user plane packet, the UPF1 forwards the packet based the UPF1 address pool and the destination address of the packet. The packet would be handled as follows:
-	the UPF1 identifies the UPF-level N4 session is the first N4 session to which the packet corresponds;
-	the UPF2 determines that the destination address is out of the UPF1 address pool and then forwards the packet to UPF2 based on the address mapping information in the corresponding FAR, in which case the destination address is in the address range of one term of address mapping information and the corresponding next UPF is the UPF2; and
-	the UPF2 identifies the UPF-level N4 session is the first N4 session to which the packet corresponds;
-	the UPF2 determines that the destination address is in the UPF2 address pool and then forward the packet to the UPF internal interface;
-	the packet will match the N4 session corresponding to the UE3's PDU session; and
-	the packet is then forwarded to the UE3.
[bookmark: _Toc101425401][bookmark: _Toc101425547][bookmark: _Toc101425704][bookmark: _Toc104800885]6.6.3	Impacts on services, entities and interfaces
This solution impacts the following system entities.
AMF:
-	Send satellite backhaul category to PCF.
-	Determine GEO Satellite ID based on local configuration and RAN ID, and provide it to SMF during PDU Session Establishment/Modification procedures, same as Solution #4.
PCF:
-	Determine UE policy based on satellite backhaul category.
The following impacts are for UE-to-UE local data switch only:
SMF:
-	Request UPF to establish UPF-level N4 session.
[bookmark: _GoBack]-	Provides UPF N4 rules to enable local data switch.
-	Select on-board UPF corresponding to the DNAI mapped from GEO satellite ID, same as Solution #4.
UPF:
-	Establish a UPF-level N4 session.
-	Implement local data switch based on received N4 rules.

* * * * End of changes * * * *
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