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1. Abstract
This paper discusses an alternative solution to what as indicated by the received LS reply in S2-1910643 and the agreed SA2 CR in S2-1910498 about enforcement of maximum two PDU sessions with established user plane resources for UE in NB-N1 mode during the PDU session establishment procedure.
2. Discussion
2.1 The network enforcement function
LS reply in S2-1910643 indicates that AMF is the enforcement network function, quote:

SA2 has agreed the attached CR, which indicates the AMF enforces that for RAT type NB-IoT, the number of PDU sessions with active user plane resources does not exceed 2.

The SA2 decision that AMF shall enforce max two DRBs for UE in NB-IoT should be accepted and needs to captured in 24.501 for the service request procedure and for the PDU session establishment procedure.
Proposal 1: AMF shall be the enforcement function for maximum two PDU sessions with user plane resources for a UE in NB-N1 mode.
2.2 PDU session establishment attempt result when conditions meet
Stage 2 decision

The LS reply in S2-1910643 and the agreed CR in S2-1910498 specifies tha the network shall accept the PDU estblishment request but without any user plane resources established. Quote from S2-1910643:
SA2 would like to point out that if the AMF decides not to proceed with the activation of user plane resources for a PDU session due to this limitation, it is up to Stage 3 groups whether a new or existing failure cause code is needed in the respective responses to UE and to SMF”.

Missbehaving UE

However, the SA2 decision seems very strange that a missbehaving UE shall be allowed to establish a PDU session although without any user plane resources. According to current TS 24.501, the UE in NB-N1 mode should not in the first place attempt the PDU session establishment procedure at all when there already are two PDU sessions with user plane resources established. Excerpts from 24.501 and:

1. subclause 5.3.21:

In NB-N1 mode, at any given time, there cannot be user-plane resources established for more than two PDU sessions. The UE in NB-N1 mode shall not:

a)
request the establishment of user-plane resources for more than two PDU sessions; or

b)
initiate the establishment of a new PDU session if:

1)
the UE has indicated preference for user plane CIoT 5GS optimization;

2)
the network accepted the use of user plane CIoT 5GS optimization; and

3)
the UE currently has user-plane resources established for two other PDU sessions.

2. subclause 6.4.1.1:
The UE shall not request a PDU session establishment:

a)
for an LADN when the UE is located outside the LADN service area;

b)
to transfer a PDU session from non-3GPP access to 3GPP access when the 3GPP PS data off UE status is "activated" and the UE is not using the PDU session to send uplink IP packets for any of the 3GPP PS data off exempt services (see subclause 6.2.10); or

c)
when the UE is in NB-N1 mode, the UE has indicated preference for user plane CIoT 5GS optimization, the network has accepted the use of user plane CIoT 5GS optimization for the UE, and the UE currently has user-plane resources established for two other PDU sessions.

End user IP address provisioning
If the PDU type for the new PDU session without user plane resource is e.g. IPv6, the IPv6 address has to be provided by the SMF to the UE over the user pane following a service request or mobility update request when user plane resources is requested. This is new behaviour and will delay the connectivity set up towards the DN during the service request procedure.
New concept

By this, SA2 has now introduced a new concept only due to missbehaving CIoT UEs, i.e. to establish a PDU session without user plane resources. Perhaps SA2 did not had the full picture at the time for the decision. This could not be accpetable.
Signaling inefficiency

It is argued in S2-1910498 that a missbehaving UE should not cause too much signaling in the network and that is why it is not appropriate to have the RAN to be the enforcement function. Quote from reason for change in S2-910498:

One possibility is that the UP resources are rejected in the RAN if more than 2 QoS flows are being established, but this would be quitre inefficient.

The agreed stage 2 solution in short: 1) the AMF, aware of that there are already two PDU session with user plane resources, forwards the PDU session establishment request to SMF, 2) the SMF initates the user plane resources and provides the AMF with the N1 and N2 messages, 3) the AMF discards the N2 message and provides the UE with the N1 message together with a cause piggybacked in a different N2 message than until now used during PDU session establishment and 4) the AMF notifies the SMF that set up of radio resoures failed.
The agreed solution unnecessarily causes lots of network signaling that could easily be avoid with a normal and more approriate solution.
Small or no signaling gain
If the PDU session could be established without user plane resources the signaling gain seems more or less negligable, if there is a gain at all.
Conclusion

Given the above, it is proposed to specifiy a more correct and efficient solution, i.e. the AMF as an abonomal case due to missbehaving UE discards the PDU session establishment request received in a UL NAS TRANSPORT message and sends back a DL NAS TRANSPORT message with an appropriate 5GMM cause and the 5GSM message included (PDU session establishment request).
Proposal 2: The AMF, when there already are two active PDU sessions with user plane resources for a UE in NB-N1 mode, discards the PDU session establishment request received in a UL NAS TRANSPORT message and sends back a DL NAS TRANSPORT message with an appropriate 5GMM cause and the 5GSM message included (PDU session establishment request).
4. Proposal

It is proposed to agree proposal 1 and proposal 2 above as specified in C1-198443.
