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Abstract of the contribution: This discussion paper is about analysing when combo SMF Registration happens considering 5GS<->EPS Interworking. 
1
Problem Statement
According to TS 23.501, in order to support EPS interworking, combo PGW-C+SMF must be deployed. 

For a PDN connection that is transferred to 5GS as PDU Session with session continuity, when is the registration of SMF expected to happen?
Option 1) It is expected to happen after the UE moves the PDU Session to 5GS (or)

Option 2) It is expected to happen when the combo PGW-C+SMF is selected for a PDN connection that is established in EPS for UE(s) that support both EPC and 5GC NAS and the PDN connection is subject to 5GS interworking with IP address preservation.
2
Analysis of the possible solution options
The EPC shall use the PGW-C+SMF (instead of legacy PGW) for all PDN Connections that are interworked with 5GC. This is needed for various reasons, e.g.:

· PGW-C+SMF needs to use N4 interface towards UPF in order to support handovers to 5GC. 

· PGW-C+SMF needs to use N7 interface towards PCF. This is needed to obtain the EPS PDN Connection parameters that are mapped from the 5G PDU Session parameters, as described in Annex C in TS 23.502.   
· PGW-C+SMF needs to store the PDU Session ID received from the UE, and assign the S-NSSAI for the PDU Session.
· PGW-C+SMF needs to return the 5G QoS parameters and S-NSSAI to the UE in PCO.  

Considering that the PGW-C+SMF must perform all the above, there is no reason why it would not or could not register with UDM too. Furthermore, the PGW-C+SMF must obtain the subscription profile from the UDM, in order to learn e.g. the Subscribed S-NSSAIs. This in turn requires the SMF has registered with the UDM. 
Observation: Option 1 does not work.

On the other hand, a common issue in both Options 1 and 2 is that it is desirable to select the PGW-C+SMF only for 5G UEs that have a 5G subscription. The common solution for this may be either to use the UE provided 5GC NAS capability indication or a specific APN to allow MME to select PGW-C+SMF instead of legacy PGW. In any case, in this regard we see there is no difference between Options 1 and 2.

Proposal: for the above reasons, it is proposed to select Option 2.

Technical impacts of Option 2:
1) When the UE establishes PDN connection in EPS side (either as part of Attach or as part of Standalone UE requested PDN connectivity), it is expected that the P-GW-C+SMF registers with the UDM in similar manner as done with PDU Sessions in 5GC.

2) MME provides the Location Update via S6 interface with HSS as described in TS 23.401, this is sufficient to provide any legacy parameters to HSS+UDM. No additional parameters expected to be supported over Nsmf, Nudm

3) No additional nodes and/or signalling interfaces impacted beyond PGW-C+SMF registration in the UDM.
3
Summary and Proposed way forward
It is proposed to agree the above principle and the CR as in S2-183853.
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