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Abstract of the contribution: This contribution proposes the SMF in the VPLMN will also send back the SM NAS message to the AMF so the AMF can forward it to new SMF in VPLMN.
Discussion
In roaming with local break out when the SMF in vPLMN can’t handle the PDU session establishment, it may reject the N11 message and the PDU session may be fallback to home routed. This contribution clarifies that the SMF in the VPLMN will also send back the SM NAS message to the AMF so the AMF can forward it to new SMF in VPLMN.

Proposal

It is proposed to approve the following changes to the TS 23.502.

*************** Start of changes *********************
5.6.3
Roaming

In case of roaming the 5GC supports following possible deployments scenarios for a PDU session:

-
"Local Break Out" (LBO) where the SMF and all UPF(s) involved by the PDU session are under control of the VPLMN.

-
"Home Routed" (HR) where the PDU session is supported by a SMF function under control of the HPLMN, by a SMF function under control of the VPLMN, by at least one UPF under control of the HPLMN and by at least one UPF under control of the VPLMN. In this case the SMF in HPLMN selects the UPF(s) in the HPLMN and the SMF in VPLMN selects the UPF(s) in the VPLMN. This is further described in clause 6.3.
NOTE 1:
The use of an UPF in the VPLMN e.g. enables VPLMN charging, VPLMN LI and minimizes the impact on the HPLMN of the UE mobility within the VPLMN (e.g. for scenarios where SSC mode 1 applies).
Different simultaneous PDU sessions of an UE may use different modes: Home Routed and LBO. The HPLMN shall be able to control (via subscription data) per DNN whether a PDU session is to be set-up in HR or in LBO mode.
In case of PDU sessions per Home Routed deployment,

-
NAS SM terminates in the SMF in VPLMN.

-
The SMF in VPLMN forwards to the SMF in the HPLMN SM related information.

-
The SMF in the HPLMN receives the permanent user identity of the UE from the SMF in the VPLMN during the PDU session establishment procedure.

-
The SMF in HPLMN is responsible to check the UE request with regards to the user subscription and to possibly reject the UE request in case of mismatch. The SMF in HPLMN obtains subscription data directly from the UDM.

-
The SMF in HPLMN is able to control whether the VPLMN is allowed to route traffic locally. The SMF in VPLMN may activate mechanisms of local offload described in clause 5.6.4 only if it has explicitly received the corresponding authorization from the SMF in HPLMN.

-
The SMF in VPLMN may, when local traffic offloading is allowed by the SMF in HPLMN for the PDU session, generate related SM signalling towards the UE.

-
The SMF in HPLMN may send QoS requirements associated with a PDU session to the SMF in VPLMN. This may happen at PDU session activation and later on while the PDU session is already established. The interface between SMF in HPLMN and SMF in VPLMN is also able to carry (N9) User Plane forwarding information exchanged between SMF in HPLMN and SMF in VPLMN. The SMF in the VPLMN may check QoS requests from the SMF in HPLMN with respect to roaming agreements.

Information within NAS SM messages is split up between information that any SMF needs to understand and information that an SMF in VPLMN serving a PDU session in HR mode is not meant to understand but to relay transparently to the SMF in HPLMN.

NOTE 2:
The UE does not know whether the SMF in VPLMN can understand some information or not, and whether a PDU session will be in HR or LBO.
In home routed roaming case, the AMF selects a SMF in the VPLMN and a SMF in the HPLMN, and provides the identity of the selected SMF in the HPLMN to the selected SMF in the VPLMN.
In roaming with local break out, the AMF selects a SMF in the VPLMN. Even if LBO is allowed for a PDU session, the SMF in the VPLMN may detect it is not able to understand information in the UE request. In this case, when handling a PDU session establishment request, the SMF in the VPLMN may reject the N11 message (related with a PDU session establishment request) with a proper N11 cause, triggering the AMF to select both a new SMF in the VPLMN and a SMF in the HPLMN in order to handle the PDU Session using home routed roaming. The SMF in the VPLMN shall also send the whole SM NAS message back to AMF so the AMF can forward it to new SMF in the VPLMN.
*************** End of changes *********************
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