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Abstract of the contribution: Discusses the options for the procedure of establishing UP connection during CP Data Transfer.
1. Background
1.1 General

In TS 23.502 v16.0.1 [3] there is no procedure to establish UP connection during CP data transfer in similar manner that is defined in TS 23.401 clause 5.3.4B.4 [1]. It is assumed that the need for this procedure in 5GS is not questioned and is needed for the same reason that was justified in EPS i.e. UE may establish a PDU session that uses CP CIOT 5GS Optimisation and needs to either UE or AMF needs to switch to establish UP connectivity due to increasing data volume of data or the UE needs to establish a different PDU session that uses UP data transfer. The question is whether the design principles that applied in EPS need to also be the same in 5GS. 
1.2 Some principles of the functionality that apply in EPS
The design of this this functionality has been discussed (see [4], [5], [6]) for some significant time in EPS and some principles were agreed:

Principle 1: All the SGi PDN connections of a UE shall either use S11-U or S1-U at any point in time.

Principle 2: MME based on local policy determines the PDN connection shall only use the Control Plane CIoT EPS Optimisation

Principle 3: if MME based on its local policy sets one SGi PDN connection to “CP only” it shall set all the SGi PDN connections with “CP only” and vice versa if the MME based on its local policy DOES NOT set the first SGi PDN connection to “CP only” it shall NOT set all the subsequent SGi PDN connections
Principle 1 was agreed because of GTP protocol complexities in SGW with regards to simultaneously handling GTP tunnels for S11-U and S1-U for the same UE. 

Principle 2 was agreed to handle the case of PDN connections to SCEF but also related to Principle 2 above. 
Principle 3 was agreed since the UE does not know which PDN connections are to SCEF or “SGi” the UE cannot know whether a possible trigger to transfer some of the PDN connections to S1-U will violate Principle 1 if the transfer is successful. 

Observation 1: In EPS, SGi PDN connections of the same UE have to correspond to certain limitations (see above principle 1, 2, 3 above) when it comes to using CP CIOT EPS optimisation S1-U. 

1.3 What is possible in 5GS without interworking with EPS
In 5GS based on the procedure as defined in TS 23.502 clause 4.24 [3] Principles 1 and 3 are not needed as the SMF forwards the data packet to UPF and tunnels are established separately in UPF for all PDU sessions regardless of whether they use CP CIOT 5GS optimisation or User plane N3. So in summary it could be possible to support simultaneously PDU sessions with N6 termination, some using CP CIOT 5GS optimisation and some using user plane N3. 
Observation 2: In 5GS alone (without interworking with EPS) it is possible to support for the same UE simultaneously PDU sessions with N6 termination using CP CIOT 5GS optimisation and user plane N3. 
1.2 What is possible in 5GS with interworking with EPS

Given the limitations of EPS mentioned in Observation 1 and the fact that this WID is not expected to impose any changes in EPS procedures for the UE, it is not possible to get away from the fact that the AMF needs to apply the same EPS limitations to the PDU sessions of the UE that support interworking with EPS.
Why though the AMF and not the SMF? Because as per principle 3 there has to be a single NF that has visibility to all PDU sessions the UE has active when it decides how to set the “CP only” indicator since it applies per PDU session. The SMF indicates the “CP only” indicator to the UE during the PDU session establishment.  
In other words the principles 1,2,3 with applying 5GS terminology: 
Principle A: All the UPF anchored PDU sessions of a UE that support interworking with EPS shall either use CP CIOT 5GS optimisation or N3 user plane at any point in time.

Principle B: AMF based on local policy determines the PDU sessions shall only use the Control Plane CIoT 5GS Optimisation

Principle C: if AMF based on its local policy sets one UPF anchored PDU session to “CP only” it shall set all the UPF anchored PDU sessions with “CP only” and vice versa if the AMF based on its local policy DOES NOT set the first UPF anchored PDU session to “CP only” it shall NOT set all the subsequent UPF anchored PDU sessions

Proposal 1: For PDU sessions that support interworking with EPS the AMF shall apply principles A, B, C for the UPF anchored PDU sessions of a UE when using CP CIOT 5GS optimisation and N3 user plane. 
2. Conclusion
It is proposed to agree on Proposal 1: 
Proposal 1: For PDU sessions that support interworking with EPS the AMF shall apply principles A, B, C for the N6 terminated PDU sessions of a UE when using CP CIOT 5GS optimisation and N3 user plane. 
Related CR to TS 23.501 [2] is provided in S2-1903314. 
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