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1
Problem statement
1.1
Overview

As documented in [1], the remaining open issue for EPC-5GC interworking is how to address the scenario of a UE moving from 5GC to EPC while the UE has multiple active PDU sessions to the same DNN but different S-NSSAIs.
This scenario is problematic if different SMFs, UPFs and PCFs are selected for the different PDU sessions to the same DNN but different S-NSSAIs for the reasons discussed in the following sections. 

1.2
APN-AMBR enforcement

In EPC, the same PGW is assumed to be selected for all PDN connections to the same APN for a given UE to ensure that APN-AMBR can be enforced across all those PDN connections. 
If multiple PDN connections to the same APN were served by different PGWs (e.g. as a result of 5GC to EPC mobility for a UE with multiple active PDU sessions to the same DNN but different S-NSSAIs served by different SMFs / UPFs), then APN-AMBR would not be enforced correctly. APN-AMBR would effectively be enforced per PGW only. 
As long as the UE only has PDN connections to one APN (e.g. APN X) this would not pose a problem as the MME would set the UE-AMBR equal to the APN-AMBR for APN X so that the bitrate across all PDN connections would effectively still be limited by APN-AMBR by means of UE-AMBR enforcement in the eNB.
If the UE however has PDN connection to different APNs (e.g. X and Y) then the UE-AMBR will be set to the sum of the APN-AMBRs of the active PDN connections (UE-AMBR = min (subscribed UE-AMBR, APN-AMBR X + APN-AMBR Y). As a result the aggregated data rate of the PDN connections to the same APN X served by different PGWs  could exceed APN-AMBR X.

1.3
Handling of APN related policy information
As documented in TS 23.203 [3] the purpose of APN related policy information is to "provide policy and charging control related information that is applicable to all IP‑CAN sessions of a UE to the same APN." This primarily refers to the APN-AMBR which can be controlled by the PCRF. To enable, this the assumption is not only that the same PGW serves all PDN connections to the APN but also the same PCRF. If different PGWs and PCRFs were serving the different PDN connections to the same APN, then the APN-AMBR values provided by the different PCRFs could be different and would overwrite each other in the MME.
1.4
PGW selection 

The MME is mandated to select the same PGW if the UE establishes another PDN connection to an APN to which the UE already has a PDN connection. 

However, in case multiple PDN connections to the same APN were served by different PGWs (e.g. as a result of 5GC to EPC mobility for a UE with multiple active PDU sessions to the same DNN but different S-NSSAIs served by different SMFs / UPFs) it is not obvious which PGW the MME should select.

1.5 
User experience 

Let's assume the UE has two applications, A and B where A requires DNN X with S-NSSAI A and B requires DNN X with S-NSSAI B.
If those applications get activated in 5GC then the related PDU sessions can obviously be established towards the different SMFs handling DNN X/S-NSSAI A and DNN X/S-NSSAI B, respectively. 

If the UE moves to EPC after the applications have been activated, then the applications will continue to work even in EPC. If however the applications are only activated while in EPC then at least one of the applications will fail as there is no way to select different PGW-Cs/SMFs for the same APN.

From a user experience perspective this system behavior is rather confusing as it is not linked to the active RAT but to a history of RATs used correlated with time of activation of the applications in question.

2
Proposal
To address the issues outlined in the previous section the following solution is proposed:
-
Modify the SMF, UPF and PCF selection rules to select the same SMF, UPF and PCF, respectively, for all PDU sessions of a given UE to the same DNN but different S-NSSAIs configured for EPS interworking (in the subscription). 

It is worth noting that the same solution (selection of the same SMF and UPF) has already been chosen for all PDU sessions to the same DNN and same S-NSSAI configured for EPS interworking in the subscription as per TS 23.501 [4] clause 6.3.2.
-
Transfer only PDU sessions configured for interworking during 5GC-EPC mobility

For interworking with N26, this can easily be enabled by having the SMF only return mapped EPS Bearer Contexts for PDU sessions configured for EPS interworking during 5GC-EPC mobility. 

For interworking without N26 this can be achieved by having the SMF+PGW-C reject the transfer of a PDU Session not configured for EPS interworking during 5GC-EPC mobility. This is also in line with the conclusion made during the discussion of S2-181809 in the last meeting and documented in the Chairman's notes that the UE learns whether a given PDU session can be transferred to EPS by trial and error.
The benefit of this solution is that operators can re-use the same DNN across multiple S-NSSAIs (i.e. across multiple slices) with the only limitation that the related PDU sessions need to be supported by the same (H-)SMF, UPF and PCF if EPS interworking is needed for those PDU sessions.

It is proposed to agree the related CRs in S2-183237 and S2-183238.
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