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Abstract: This paper proposes a new solution for KI#3. 
1. Introduction
This contribution proposes a new solution for KI#3 on how to route EC traffic between local DN and central DN.
2. Text Proposal
It is proposed to capture the following changes in TR 23.700-49.
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Table 6.0-1: Mapping of Solutions to Key Issues
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* * * * Second change * * * *
[bookmark: _Toc157687580]6.X	Solution #X: EC Traffic Routing between local part of DN and central part of DN with IP replacement in EAS
[bookmark: _Toc500949098][bookmark: _Toc92875661][bookmark: _Toc93070685]6.X.1	Key Issue mapping
This solution addresses following aspects of KI#3:
-	how to determine and route the application traffic between the EAS in the local part of DN and the Application Server in the central part of DN for both UL and DL in case there is no direct connectivity between the local DN and central part of DN;
-	How is the 5GC aware of the application traffic is required to be processed at different locations? and by what order? including how to distinguish the UL/DL traffic traversing through the PSA;
-	How to guarantee the QoS when the traffic transmission between local and central parts of DN;
-	Whether and what information is required to be provided to make the final destination (e.g. UE, server in central part of DN) be aware of the traffic being processed by Edge Hosting Environment.

[bookmark: _Toc500949099][bookmark: _Toc92875662][bookmark: _Toc93070686]
6.X.2	Description
[bookmark: _Toc500949101][bookmark: _Toc92875663][bookmark: _Toc93070687]
Per current 5G system design, the UL CL (Uplink Classifier) User Plane Function (UPF) decides whether to route uplink traffic to local PDU Session Anchor (PSA) UPF based on the Destination IP address and/or Port number of the uplink traffic from the Next Generation Radio Access Network (NG-RAN) node based on the routing rule which is configured in the UL CL UPF by the Session Management Function (SMF). Then after being processed by the local EAS, the traffic is sent back to UE via UL CL UPF. The UL CL UPF today forwards all the traffic arriving from the local PSA UPF towards the NG-RAN node transparently.

In contrast, according to the scope of the Rel-19 study on Edge enhancements, the traffic injected by the Local EAS into the UL CL UPF could go either to the UE (as in Rel-18 specifications) or could be forwarded towards an AS in a central location for further processing.


· 
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Figure 6.X.2-1: Application traffic processing in UL/DL CL and local EAS
UL:
· Packet from UE to local EAS: the Destination IP address is either the IP address of central AS or the IP address of local EAS, the Source IP address is the UE IP address;
· Packet from local EAS to UL/DL CL: the Destination IP address is the central AS IP address, the Source IP address is the UE IP address.
DL:
· Packet from UL/DL CL to local EAS: the Destination IP address is the UE IP address, the Source IP address is the central AS IP address;
· Packet from local EAS to UE: the Destination IP address is the UE IP address, the Source IP address is either the central AS IP address or local EAS IP address.

Assumption of traffic processing by EAS:
· For the IP packets sent by the local EAS towards the central AS via UL CL, the Source IP address is the UE IP address, the Destination IP address is the IP address of central AS. If the Destination IP address of the uplink traffic from UE is the IP address of the local EAS, destination IP address replacement happens at EAS. If the Destination IP address of the uplink traffic from UE is the IP address of central AS, the EAS doesn’t need to do destination IP address replacement.
· For the IP packets sent by the local EAS towards the UE, the Source IP address is the same as the Destination IP address (i.e. IP address of central AS or local EAS) of the uplink traffic received from the UE. If the Destination IP address of the uplink traffic from UE is the IP address of the local EAS, source IP address replacement happens at EAS. If the Destination IP address of the uplink traffic from UE is the IP address of central AS, the EAS doesn’t need to do source IP address replacement.


To support this new requirement from the Rel-19 study, the following enhancement to UL CL UPF is required:
· The UL CL becomes Uplink/Downlink Classifier (UL/DL CL) because it needs to inspect both uplink and downlink traffic, as well as traffic injected by the local EAS. The SMF configures the UL/DL CL UPF with packet filters not only for uplink traffic arriving from the UE side, but also for traffic arriving from the EAS side, as well as for the downlink traffic arriving via the central PSA UPF.
· Supporting enhanced traffic routing rule:
· For the traffic received at the UL/DL CL UPF from the local PSA UPF:
a) If the Destination IP address and/or port number matches the UE’s IP address as indicated in the traffic routing rule configured in UL/DL CL UPF, the traffic is forwarded to UE via the NG-RAN node.
b) If the Destination IP address and/or port number matches the central AS’s IP address as indicated in the traffic routing rule configured in UL/DL CL UPF, the traffic is routed to the central AS.  The Source IP address in the forwarded packets identifies the UE-specific User Plane tunnel between the UL/DL CL and the PSA UPF on which the packets are forwarded towards the PSA UPF. If the UL/DL CL UPF cannot identify a UE based on the Source IP address in the traffic received from the local PSA UPF or local EAS, the traffic is discarded.
· For the downlink traffic received from the PSA UPF, if the Source IP address and/or port number matches the IP address of the central AS as indicated in the traffic routing rule configured in the UL/DL CL UPF, the traffic is routed towards the local EAS over the User Plane tunnel towards the local PSA UPF.


By using the UE’s User Plane tunnel for traffic routing, the QoS applied to the corresponding PDU Session can guarantee the QoS aspect of traffic being routed between local part of DN and central part of DN.
NOTE 1: For the traffic forwarded to local EAS, if the Destination IP address of the packet is a central AS IP address and the traffic is encrypted, local EAS may not be able to process the traffic and will send the encrypted traffic back to UL CL, then the UL CL sends the traffic to central AS over PSA UPF.

6.X.3	Procedures
During the currently defined AF influence or UL CL addition procedure, the enhanced traffic routing rule may have been configured in UL CL by SMF. Below figure shows an example procedure of AF triggered routing rule configuration or update procedure.
UE
SMF
PCF
ULCL/BP
L-PSA
PSA
EAS
AF/NEF
cloud server
3. AF request for traffic routing between L-DN and central DN
4. PCC rule for traffic routing between L-DN and central DN
5. traffic routing rule configuration
7. Traffic from L-DN to central DN
8. Traffic from central DN to L-DN
6. indicate AF the user plane has been configured
2. Uplink traffic from UE
9. Traffic from EAS to UE
0. PDU session establishment
1. local traffic routing based on AF influence or UL CL addition procedure

Figure 6.X.3-1: Example procedure for supporting traffic routing between local DN and central DN 
0. UE establish a PDU Session as described in clause 4.3.2.2.1 of TS 23.502 [3]. 
1. The SMF configures ULCL, L-PSA to perform local traffic routing based on existing AF influence or Addition of UL CL procedure.
2. User plane data from UE are routed to EAS via ULCL/BP and L-PSA.
3. The AF sends a request to PCF (optionally via NEF) to configure a traffic routing path between local DN and central DN. The AF request includes UE IP address as target UE, DNAI of the EAS, QoS requirement and related filter of the traffic to be routed between local DN and central DN (e.g. EAS IP/port number, central AS IP/port number). The DNAI of the EAS is used to indicate the traffic is routed via which L-PSA. 
NOTE 1: Step 3 can be executed before UE sends out the data packet, i.e. step 2. 
4. The PCF generates PCC rule for traffic routing between local DN and central DN based on AF request. The PCF sends the PCC rule to SMF.
5. The SMF configures the traffic routing rule in ULCL/BP to detect and forward traffic between local DN and central DN as follows:
· For the traffic received at the UL/DL CL UPF from the local PSA UPF:
· If the Destination IP address and/or port number matches the UE’s IP address as indicated in the traffic routing rule configured in UL/DL CL UPF, the traffic is forwarded to UE via the NG-RAN node.
· If the Destination IP address and/or port number matches the central AS’s IP address as indicated in the traffic routing rule configured in UL/DL CL UPF, the traffic is routed to the central AS.  The Source IP address in the forwarded packets identifies the UE-specific User Plane tunnel between the UL/DL CL and the PSA UPF on which the packets are forwarded towards the PSA UPF. If the UL/DL CL UPF cannot identify a UE based on the Source IP address in the traffic received from the local PSA UPF or local EAS, the traffic is discarded.
· For the downlink traffic received from the PSA UPF, if the Source IP address and/or port number matches the IP address of the central AS as indicated in the traffic routing rule configured in the UL/DL CL UPF, the traffic is routed towards the local EAS over the User Plane tunnel towards the local PSA UPF.
6. The SMF indicates to AF the traffic routing path between L-DN and central DN has been configured, possibly via PCF and/or NEF.
7. Traffic from L-DN (i.e. after processed by EAS) is sent to central DN via L-PSA, ULCL/BP and PSA. 
8. Traffic from central DN (i.e. after processed by cloud server) sent to L-DN via PSA, ULCL/BP and L-PSA.
9. Traffic sent from EAS to UE.

6.X.4	Impacts on services, entities and interfaces

Impact to UL CL UPF:
· The UL CL becomes Uplink/Downlink Classifier (UL/DL CL) because it needs to inspect both uplink and downlink traffic, as well as traffic injected by the local EAS. The SMF configures the UL/DL CL UPF with packet filters not only for uplink traffic arriving from the UE side, but also for traffic arriving from the EAS side, as well as for the downlink traffic arriving via the central PSA UPF.
· Supporting enhanced traffic routing rule:
· For the traffic received at the UL/DL CL UPF from the local PSA UPF or local EAS:
a) If the Destination IP address and/or port number matches the UE’s IP address as indicated in the traffic routing rule configured in UL/DL CL UPF, the traffic is forwarded to UE via the NG-RAN node.
b) If the Destination IP address and/or port number matches the central AS’s IP address as indicated in the traffic routing rule configured in UL/DL CL UPF, the traffic is routed to the central AS.  The Source IP address in the forwarded packets identifies the UE-specific User Plane tunnel between the UL/DL CL and the PSA UPF on which the packets are forwarded towards the PSA UPF. If the UL/DL CL UPF cannot identify a UE based on the Source IP address in the traffic received from the local PSA UPF or local EAS, the traffic is discarded.
· For the downlink traffic received from the PSA UPF, if the Source IP address and/or port number matches the IP address of the central AS as indicated in the traffic routing rule configured in the UL/DL CL UPF, the traffic is routed towards the local EAS over the User Plane tunnel towards the local PSA UPF.


* * * * End of changes * * * *
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