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1 Introduction
Enhancing Topology of SMF and UPF in 5G Networks (ETSUN) goal is to:
1 Enable the 3GPP system to support deployments where a SMF is not able / allowed to control UPF(s) throughout the same PLMN.
· This is mostly meant for very big networks which are subdivided into geographical areas with each their own management; 
· This relates with the addition of I-SMF in the architecture but defines also the possibility of changing the V-SMF in case of Home-Routing.
2 Enhance the capability of 5GS architecture for a UPF to be controlled by multiple SMF's (and many UPF's to be controlled by many SMFs) especially for the UE IP address / Prefix allocation

These features couldn’t be specified as part of 3GPP R15 Session Management due to lack of time.
2 Description

2.1 Addition of I-SMF in the architecture 
When a UE with an established PDU Session is not in a TA served by the SMF of this PDU Session, an intermediate SMF (called I-SMF) is inserted by the AMF in the signalling path of the PDU session to control the intermediate UPF (called I-UPF) terminating the N3 interface with the 5G Access Network.
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Figure 1: Non-roaming architecture with I-SMF insertion to the PDU Session in reference point representation, with no UL-CL/BP

The I-SMF acts in a similar way than the V-SMF of a Home Routed PDU Session:  as long as the UE remains in its own I-SMF service area, the I-SMF handles the transitions between User Plane Active and Inactive for the PDU session, the Hand-Over and controls the local UPF(s) with sometimes relaying of N4 commands received from the SMF. The SMF remains responsible of the interfaces with the PCF and the CHF, of the interface with the UDM and of the overall control of the PDU Session.
When the I-SMF is inserted into a PDU Session, the I-SMF provides to the SMF the list of DNAI it supports. Based on this information received from I-SMF and on PCC rules for the PDU Session, the SMF may provide the DNAI(s) of interest for local traffic steering to the I-SMF for this PDU Session. The I-SMF is thus responsible for the insertion, modification and removal of UPF(s) to ensure local traffic steering: the SMF does not need to know the mapping between DNAI(s) for local traffic offload and local UPF(s). Then the SMF provides N4 rules to the I-SMF for how the traffic for local offload shall be detected, enforced, monitored in UPF(s) controlled by the I-SMF.
When the UE moves out of the service area of the I-SMF, the I-SMF may be changed or the I-SMF is simply removed. Likewise, the V-SMF may be changed upon UE mobility in case of Home-Routing.
2.2 UE IP address / Prefix allocation
ETSUN adds the possibility for the SMF to defer to the UPF the UE IP address / Prefix allocation or to indicate to the DHCP/DN-AAA server the range (corresponding to the UPF) of IP address / Prefix to be allocated : this allows many SMF(s) to control the same UPF without having to synchronise or divide the UE IP address / Prefix space between these SMF(s). 
3
References
For the addition of I-SMF in the architecture, ETSUN is mostly specified in TS 23.501 [1] clause 5.34 and in TS 23.502 [2] clause 4.23 (both clauses are dedicated to ETSUN).
For the aspects related with UE IP address allocation, ETSUN is mostly specified in a CR 0931/0954 (SP-190164) to TS 23.501 [1] clause 5.8.2.2.1.
[1]
3GPP TS 23.501: "System Architecture for the 5G System; Stage 2".

[2]
3GPP TS 23.502: "Procedures for the 5G System; Stage 2".
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