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Introduction

Up to Rel-17 the mobility in connected mode to a cell where a S-NSSAI that had associated PDU sessions is not supported causes the NG-RAN to include either in a PDU SESSION RESOURCE NOTIFY SM container (in the intra-gNB mobility use case) or PATH SWITCH REQUEST SM container (in the inter-gNB mobility use case) of a cause code indicating “Slice(s) not supported”.
The SMF container is then not interpreted at all by the AMF and the SMF(s) would release the related PDU session(s) as the UE would exit the RA, then the UE would cause an MRU to be processed at the AMF which provides a new Allowed NSSAI excluding the S-NSSAI not supported in the new TA. It can be observed that the SMF in connected mode has information that deterministically drives the release of PDU sessions. In idle mode, also, there is no context in the RAN and the MRU the UE generates causes the AMF to trigger the SMFs to release the PDU sessions not supported in the new TA.

Similarly, in Rel-17, if a PDU session cannot be continued as there are no resources for a network slice, the RAN would include in these messages a "Resources not available for the slice(s)". the SMF also would release the session as connectivity cannot be sustained.

In rel-18 however there is ambiguity at the SMF on how to interpret the SM container from the RAN when the partial support of network slices in the RA is being used for a RA, as the indication “Slice(s) not supported” from the NG-RAN (for KI#3 and KI#5 for Partially allowed Network slices) will cause the SMF to release the sessions based on the existing behaviour, whilst inside the RA the desirable behaviour would be to deactivate the PDU session. We make here an assumption that missing any further discussion in RAN3 the gNB would have to use “Slice(s) not supported” cause code if the UE moves to a TA where the slice is not supported inside the RA (KI#5, KI#3) and the cause code "Resources not available for the slice(s)" when the UE moves to a cell where the slice is not available inside the RA but the network slice is supported (KI#3). In both cases the SMF upon receiving these cause codes would have to release the session based on the existing behaviour.

There are alternative options on how to resolve this:

1) Introduction of a new cause code towards the SMF from the NG-RAN, which is aware whether a S-NSSAI is Allowed or Partially Allowed as it receives this information from the AMF, in the PDU Session Resource Notify Released Transfer IE or Path Switch Request Setup Failed Transfer IE, that signals the S-NSSAI for the not supported slice(s) is partially allowed -> the SMF the would deactivate the session instead of releasing it if the NG-RAN provides this additional information. For KI#3, the indication “Resources not available for the slice(s) “ cause code may be associated with a new indication to not release the session if the Slice is Partially Allowed.
2) The AMF adds the existing “Operation Type UP deactivate” in the Nsmf_PDUSession_UpdateSMContext service operation if it detects the S-NSSAI is Partially allowed when it receives the PDU Session Resource Notify Released Transfer IE or Path Switch Request Setup Failed Transfer IE but this then can get confused with the transition to idle mode and this adds more work for the AMF which today is not inspecting the SM container cause code (and this would also break the separation of SM and RM that is a basic design principle in 5GS) and it is not needed given that the RAN could upfront give the correct instructions to the SMF. In fact there is this statement in TS 38.413:
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9.3.4.15               Path Switch Request Setup Failed Transfer
This IE is transparent to the AMF.
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Using a new information element to signal e.g. the S-NSSAI is partially allowed or allowed in the Nsmf_PDUSession_UpdateSMContext operation could also be possible to avoid the confusion with the idle mode transition, but then this still requires the AMF to check the cause codes the NG-RAN sends to SMF that is against the statement by RAN3. However this would also further expose a problem with the current specification as for KI#3 the handling of allowed and partially allowed is the same, while in KI#5 it is different!

The handling of DL data should be considered separately and activated per DNN based on policy configured at the SMF when the deactivation is executed based on cause code from the NG-RAN for a partially allowed NSSAI. The SMF can be configured with a policy to:

-	never invoke AoI reporting (if e.g. the data network is known to serve MICO UEs), or 
-	invoke AoI reporting upon detection of at least one MT transaction for the UE when the PDU session is deactivated, or
-	always invoke AoI reporting.
Conclusion

It is recommended that a new NG-RAN cause code is added to address the issue above. There is no need for the AMF to further process the message from RAN. Also the DL data handling for deactivated PDU session could benefit from AoI reporting which the SMF can activate if required by its configured policy.
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