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Abstract of the contribution: In this contribution, it is discussed to select an appropriate UPF based on the identity of the Secondary RAN node for the secondary PDU session for redundant handling during PDU Session establishing procedure. The proposal is that the secondary PDU session is established after the Dual Connectivity is activated for the UE (possibly triggered by receiving the first RSN sent by the SMF).
1. Introduction
In TR 23.725, to enable redundant user plane paths based on dual connectivity, static and dynamic UPF selection approach are proposed. For the dynamic UPF selection approach, which is only applied for Ethernet PDU session, there is a description: “When dual connectivity is established and the SgNB is added in RAN for the second PDU Session, this may result in a change in the UPF acting as the PSA, using Solution #11 described in clause 6.11 on Anchor change for Ethernet PDU Sessions”. This is also depicted in TS 23.501, “In the case of Ethernet PDU Sessions, the SMF has the possibility to change the UPF (acting as the PSA) and select a new UPF based on the identity of the Secondary RAN for the second PDU Session in case the Secondary RAN is modified (or added/released), using the Ethernet PDU Session Anchor Relocation procedure described in clause 4.3.5.8 of TS 23.502 [3].”
The above descriptions imply the UPF firstly selected based on the identity of the Master RAN node may be inappropriate. When the type of the PDU Session is IP, there is no good solutions to select a new UPF as the IP continuity can not be maintained when the anchor UPF relocated.
2. Discussion
2.1 Issue related to UPF selection for the secondary PDU Session

Is it possible to select an appropriate UPF based on the identity of the Secondary RAN node for the secondary PDU session during PDU Session establishing procedure? And how? 

Per the LS from ETSI TC LI and SA3, the RAN3 has decided to enable reporting of the PSCell towards CN for the purpose of LI, specifically in TS 38.413:
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Figure 8.12.1.2-1: Location reporting control

The AMF initiates the procedure by sending a LOCATION REPORTING CONTROL message to the NG-RAN node. On receipt of the LOCATION REPORTING CONTROL message the NG-RAN node shall perform the requested location reporting control action for the UE.
The Location Reporting Request Type IE indicates to the NG-RAN node whether:

-
to report directly;

-
to report upon change of serving cell and PSCell, if Dual Connectivity is activated for the UE;
-
to report UE presence in the area of interest;

-
to stop reporting at change of serving cell and PSCell, if Dual Connectivity is activated for the UE;
-
to stop reporting UE presence in the area of interest;

-
to cancel location reporting for the UE.

If the PSCell Information IE is included in the LOCATION REPORT message, then the AMF may consider both User Location Information IE and PSCell Information IE to determine the UE’s location.
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Fig 2.  PDU session establishment procedure
In current TS 23.502, there is a description as following:

The RSN, where applicable, indicates to the RAN node whether the user plane of the given PDU Session goes via the Master RAN node or the Secondary RAN node for redundant user plane paths using dual connectivity.

For ease of description, here the PDU session requiring redundant handling whose user plane goes via the Secondary RAN node is called the secondary PDU session. This implies that the Dual Connectivity needs to be activated before the secondary PDU session is established or during the secondary PDU session is established. Otherwise, if the Dual Connectivity is activated after the secondary PDU session is established, this means the user plane of the secondary PDU session needs firstly goes via the Master RAN node (as the Master RAN tunnel info is provided to the CN during the PDU session establishment procedure) and then perform an path switch procedure after the Dual Connectivity is activated, which could be much complicated. Besides, this may result in a change in the UPF acting as the PSA.  
If the secondary PDU session is established after the Dual Connectivity is activated for the UE (possibly triggered by receiving the first RSN sent by the SMF). The Master RAN shall report the Secondary RAN node information (i.e., PSCell Information) to the AMF if Dual Connectivity is activated for the UE. In this case, when the AMF receives the PDU Session Establishment Request in step 3(see fig 2 above), the AMF already has the identity of the Secondary RAN node information (i.e. PSCell Information), then the AMF can notify this information to the SMF and the SMF can choose an appropriate UPF based on this information in step 8 at the beginning.

If the Dual Connectivity is activated for the UE during the secondary PDU session is established, the AMF only notifies the Master RAN node Information to the SMF in step 4, thus the UPF selected in step 8 may be appropriate. The Dual Connectivity is established after the RAN receives the RSN which indicates the user plane goes via the Secondary RAN node sent by the SMF. In step 14, the N2 PDU Session Response may contain the identity of the Secondary RAN node information besides the (Secondary R)AN Tunnel Info or the identity of the Secondary RAN node information can be deduced from the AN Tunnel Info. The SMF may decide to re-select an UPF or insert an I-UPF based on the identity of the Secondary RAN node information. The CN needs to notify the new CN Tunnel info to the Master RAN to establish the new N3 tunnel once more.
Proposal 1: The secondary PDU session is established after the Dual Connectivity is activated for the UE (possibly triggered by receiving the first RSN sent by the SMF). The Master RAN shall report the Secondary RAN node information (i.e., PSCell Information) to the AMF if Dual Connectivity is activated for the UE. In this case, when the AMF receives the PDU Session Establishment Request in step 3, the AMF already has the identity of the Secondary RAN node information (i.e. PSCell Information), then the AMF can notify this information to the SMF and the SMF can choose an appropriate UPF based on this information in step 8 at the beginning. 
3. Proposal
It is proposed that the secondary PDU session is established after the Dual Connectivity is activated for the UE (possibly triggered by receiving the first RSN sent by the SMF). The Master RAN shall report the Secondary RAN node information (i.e. PSCell Information) to the AMF if Dual Connectivity is activated for the UE. In this case, when the AMF receives the PDU Session Establishment Request in step 3, the AMF already has the identity of the Secondary RAN node information (i.e. PSCell Information), then the AMF can notify this information to the SMF and the SMF can choose an appropriate UPF based on this information in step 8 since the beginning.
Corresponding CRs are S2-1905705/S2-1905706.
4. Annex
PSCell: SpCell of a secondary cell group.   (TS 37.340)
SpCell: primary cell of a master or secondary cell group.  
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