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Abstract of the contribution: The intent of this discussion paper to provide background info to justify which network function entity is responsible managing the link-specific multipath IP addresses to the UE in ATSSS. 
Discussion
In last SA2#135 meeting, there was approval for the CR, S2-1910355, on the clarifications on how UE obtained IP address/prefix for the MA PDU Session and two additional IP addresses/prefixes, called "link-specific multipath" addresses; one associated with 3GPP access and another associated with the non-3GPP access. These two link-specific multipath IP addresses are used only by the MPTCP functionality in the UE. 
In the CR, the mechanism on assigning the IP address/prefix for the MA PDU Session was clarified to be referred to TS 23.501 clause 5.8.2.2.  However, it was not clear for which network function entity to be responsible for assigning the link-specific multipath IP addresses to the UE.  The intent of this discussion paper is to present the rationale to justify the right network function entity to be responsible for the link-specific multipath IP address assignment to the UE in ATSSS. 
(1) What has been defined in today TS 23.501 clause 5.8.2.2? 
According to TS 23.501 clause 5.8.2.2.1, the following has been defined: 
	A given IP address pool is controlled by a unique entity (either the SMF or the UPF or an external server). The IP address managed by the UPF can be partitioned into multiple IP address pool partition(s), i.e. associated with multiple IP address pool ID(s).
When the SMF is configured to obtain UE IP addresses from the UPF, the SMF may select a UPF based upon support of this feature. The SMF determines whether the UPF supports this feature via NRF or via N4 capability negotiation during N4 Association Setup. If no appropriate UPF support the feature, the SMF may allocate UE IP addresses, if configured to do so.
The IP address/prefix is released by the SMF (e.g. upon release of the PDU Session), likewise the UPF considers that any IP address it has allocated within a N4 session are released when this N4 session is released.



Observation#1: There are three possible choices to manage the IP address pool for the UE – i.e. SMF, UPF and external server.  However, given that we are referring to the internal local IP addresses within the 5G system, the use of external server would not be the appropriate choice for managing the link-specific multipath addressing pool. 

(2) SMF vs. UPF for link-specific multipath IP pool management 
Either the SMF or the UPF can allocate the UE IP address. Currently, stage 2 only describes that the MPTCP Proxy is part of the UPF in Rel-16.  It is reasonable that and the UPF allocates the MPTCP Proxy IP address, as well as the UE link-specific IP address.
If the SMF can allocate the UE link-specific IP address, this implies that the SMF would have the detailed knowledge of the MPTCP resources (e.g. the IP address, port# etc.) which is normally configured in the UPF.
Considering the multi-vendor environment to support ATSSS, this would impose more complex requirement to the SMF to support inter-operability with UPF. The SMF needs to be configured with the MPTCP resources that are configured in the UPF, otherwise, SMF is required to get such resource information via other means – i.e. via private interface or by OAM configuration or by defining explicit N4 IE(s) to exchange the MPTCP resources.  Furthermore, there are some other impacts that have not been fully evaluated, e.g. in the case of multiple SMF control one UPF.
Given link-specific IP addresses are provided to the UE along with the MPTCP Proxy IP vis SM NAS signalling.  If the link-specific IP addresses are allocated by UPF to UE, it provides more assurance on the IP connectivity between the UE and the MPTCP Proxy.  
For Rel-16, it seems that, it would be a better choice to have the UPF to be responsible for managing the link-specific multipath IP addresses for the UE which would put less burden on the SMF implementation. 
Observation#2: UPF would be a much better choice to be responsible for managing the link-specific multipath IP addresses for the UE for ATSSS support.  

Proposal

It is proposed to update the CR S2-1910355 with the clarification that UPF is responsible for assigning and managing the link-specific multipath IP addresses for the UE for ATSSS support.  Please refer to companion CR S2-1911069 for the update. 
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