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1. Issue related to multiple PDU towards same DNN
1.1 Scenarios of multiple PDU session towards same DNN
Per TS23.501 and TS23.502, a UE may establish multiple PDU Sessions towards the same DNN in different slices and therefore different SMFs are selected. The typical scenarios are listed as following:
1) Multiple PDU Sessions towards same DNN but serve different access type: one for 3GPP access, and another for Non-3GPP access (where N3IWF is in different VPLMN from 3GPP access);
2) Multiple PDU Sessions towards same DNN but serve different slices: one for Slice #1, and another for Slice #2;
1.2 Issues for EPS Interworking
In EPS, as per 23.401, all simultaneously active PDN connections of a UE that are associated with the same APN shall be provided by the same PDN-GW (See TS23.401 sub-clause 5.10.1).
In 5GS, a UE supporting 5GS to EPS mobility may request to establish multiple PDU sessions towards same DNN. Depending on the detailed scenarios, different SMF with PGW-C functionality may be selected to serve different PDU session.
When the UE decides to move from 5GS to EPS, the issue then appears: which PDU Session and associated SMF+PGW-C shall be selected as the target one to be transferred to EPS, and who (AMF/SMF/UDM?) will make that decision? 
2. Discussions and Agreements in SA2
The discussion happened in SA2 and lasted for several meetings, i.e. from SA2#118 to SA2#119bis, and detailed issues in EPS interworking with or without N26 are identified, for example:
· Whether same solution can be applied to EPS interworking with or without N26, to let the MME get the SMF+PGW-C FQDN for which the PDN connection shall be established?
· It was discussed and considered no restriction to adopt same solution or not for EPS interworking with or without N26.
· Whether the SMF needs to provide its PGW-C FQDN to UDM, during SMF registration to UDM as part of PDU session establishment procedure?
· It was identified that, for EPS interworking without N26, there is no other way to provide SMF+PGW-C FQDN info to the MME. Hence the SMF needs to registers its PGW-C FQDN to the UDM.
· For EPS interworking with N26, which entity (AMF/SMF/UDM) is the appropriate one to make decision for selecting the PDU session and corresponding SMF+PGW-C for EPS interworking?
· It was discussed and agreed that EPS interworking shall be controlled by VPLMN policy, and any decision shall take the VPLMN policy into account. Thus AMF is more appropriate than UDM to make the decision, e.g. knowing the VPLMN policy, knowing the support of N26, knowing the EBI allocation result, etc.;
· It was confirmed that the AMF can determine which SMF+PGW-C and the corresponding PDU session is selected for EPS interworking, by allowing / rejecting the EBI allocation request. Only the PDU session which is successfully allocated with EBI(s) can be transferred to EPS;
· It was discussed that whether the SMF+PGW-C can make the decision. The possibility was finally voided, since the SMF changes will introduce additional complexity than the AMF solution;
· For EPS interworking without N26, which entity (AMF/SMF/UDM) is the appropriate one to make decision for selecting the PDU session and corresponding SMF+PGW-C for EPS interworking?
· It was questioned and discussed that if no N26 whether UDM is possible to make the decision;
· It was questioned and discussed that if no N26 whether the AMF solution can also be applied;
· For EPS interworking with N26, if both AMF provides SMF+PGW-C FQDN to MME on N26 interface and HSS/UDM provides SMF+PGW-C FQDN to MME on S6a interface, how to handle the mismatch of information from AMF and from UDM?
· It was discussed and confirmed this issue is valid and need to be resolved;

Final Agreements:
After several meetings of discussion, SA2 finally made the following agreements:
· #1: It was concluded that for EPS interworking with N26 or without N26, the SMF shall always provide its PGW-C FQDN to the UDM, if the SMF support EPS interworking;
· #2: For EPS interworking with N26, it was concluded that the AMF serving 3GPP access determines which SMF+PGW-C to be selected for EPS interworking, and thus provides the selected SMF+PGW-C info (referred to inter-system continuous info) to the UDM;
· #2.1: The AMF accepts the EBI allocation request from the SMF+PGW-C whose PDU session is to be selected for EPS interworking, while reject the EBI allocation requests from other SMF(s);
· #3: It was concluded that when the HSS/UDM provides one SMF+PGW-C FQDN per APN to the MME on S6a interface. The AMF stored SMF+PGW-C info (i.e. inter-system continuous info) shall take precedence than the SMF stored SMF+PGW-C info (i.e. DNN,PGW-C FQDN);
· #4: It was concluded that when the HSS/UDM needs to provide SMF+PGW-C FQDN to the MME on S6a interface, and if there is no AMF stored SMF+PGW-C info (i.e. inter-system continuous info), the HSS/UDM selects one SMF+PGW-C from the SMF Registration Context, for one APN/DNN, based on operator’s policy. 
3. Impacts to CT4 specifications
As per the agreed CRs to TS23.501, TS23.502, following changes need to be done in CT4 specificaitons:
- TS29.503, AMF Registration / Registration Update: The AMF provides “Inter-system continuous info” (which refers to the DNN,SMF+PGW-C FQDN of the selected SMF) to UDM, or removes such information from UDM;
- <Already Done> TS29.503, SMF Registration / Registration Update: Clarify that the SMF+PGW-C FQDN shall only be included if the SMF+PGW-C supports EPS interworking;
[bookmark: _GoBack]- <TBD> TS29.272, ULR/ULA: It should further check whether updates are needed to allow the HSS provides PGW-C FQDN to the MME in that specific scenario;
4. Annex
4.1 Final agreed text in stage 2 specifications
The below text was finally agreed to TS23.501 sub-clause 5.17.2 “EPS interworking”, in S2-1812962 CR0686:
	When the HSS+UDM is required to provide the subscription data to the MME, for each APN, only one PGW-C+SMF FQDN and associated APN is provided to the MME according to TS 23.401 [26].
For interworking without N26 interface:
-	if the PDU session supports interworking, the PGW-C+SMF stores the PGW-C+SMF FQDN to SMF context in HSS+UDM when the SMF is registered to HSS+UDM. 
-	For an APN, the HSS+UDM selects one of the stored PGW-C+SMF FQDN based on operator's policy.
For interworking with N26 interface:
-	For a DNN, AMF determines PDU session(s) associated with 3GPP access in only one PGW-C+SMF supporting EPS interworking via EBI allocation procedure as described in clause 4.11.1.4.1 of TS 23.502 [3].
-	If the network supports EPS interworking of non-3GPP access connected to 5GC, the AMF serving 3GPP access notifies the UDM to store the association between DNN and PGW-C+SMF FQDN which supports EPS interworking as Intersystem continuity context, to avoid MME receiving inconsistent PGW-C+SMF FQDN from AMF and HSS+UDM.
-	The AMF updates Intersystem continuity context if the PGW-C+SMF and DNN association is changed due to the AMF selecting another PGW-C+SMF for EPS interworking for the same DNN.
-	If the PGW-C+SMF FQDN and associated DNN exists in Intersystem continuity context, the HSS+UDM provides MME with PGW-C+SMF FQDN and associated APN.
It does not assume that the HSS+UDM is aware of whether N26 is deployed in the serving network. The HSS+UDM check the Intersystem continuity context first. If no PGW-C+SMF FQDN associated with an DNN exists in Intersystem continuity context, the HSS+UDM selects one of the PGW-C+SMF FQDN for the APN from SMF context based on operator's policy.
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