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1. Introduction
Based on response from SA2 that the DNN and/or S-NSSAI based 5GSM congestion control can be activated at the AMF via OAM, CT1 has implemented this typical congestion control mechanism in CT1#110 meeting but one could see it only covered the UE-requested PDU session establishment procedure. However, so far it is not so clear how the 5GSM congestion control over AMF can be applied to other type of 5GSM procedures, i.e. the UE-requested PDU session modification procedure and the UE-requested PDU session release procedure.
This paper attempts to discuss whether it is necessary to apply the 5GSM congestion control over AMF to the UE-requested PDU session modification procedure and the UE-requested PDU session release procedure and how it can be applied.

2. Discussion on PDU session modification
Based on the current situation on both SA2 and CT1, the 5GSM congestion control can be activated at either SMF or AMF or both.

For DNN based congestion control over SMF, the current SA2 TS 23.501 (v15.1.0) clearly said it will be applied to the UE-requested PDU session modification procedure:
"SMFs may apply DNN based congestion control towards the UE by rejecting PDU Session Establishment/Modification Request messages towards a specific DNN, from the UE, with a back-off timer and the associated DNN.”
For S-NSSAI based congestion control over SMF, even SA2 did not clearly state it but it is reasonable to apply it to the UE-requested PDU session modification procedure as well.

For DNN and/or S-NSSAI based congestion control over SMF, the current CT1 TS 24.501 (v1.1.1) clearly specified that they will be applied to the UE-requested PDU session modification procedure (see subclause 6.4.2.4).
Hence, we could have:

Observation #1: The DNN and/or S-NSSAI based congestion control over SMF is applied to the UE-requested PDU session modification procedure.
Now for 5GSM congestion control over AMF, there is no clear statement in SA2 that it will be applied to the UE-requested PDU session modification procedure as well but we believe it is reasonable and beneficial to provide an consistent 5GSM congestion control mechanism at the network side (regardless of over SMF or AMF). Hence, we could have:

Proposal #1: The DNN and/or S-NSSAI based congestion control over AMF is applied to the UE-requested PDU session modification procedure.
For DNN and/or S-NSSAI based congestion control over AMF, as per current TS 24.501, it was actually performed over 5GMM layer between the AMF and the UE and then further replied on the internal inter-sublayer interaction within the UE. For the transport of a PDU SESSION ESTABLISHMENT REQUEST message, the UE will include the Request type, the DNN and/or S-NSSAI to the AMF within the UL NAS TRANSPROT message based on which the AMF can perform required congestion control as per activated via OAM. For the transport of a PDU SESSION MODIFICATION REQUEST message, there is no Request type, no DNN and no S-NSSAI provided to the AMF. However, the PDU session ID will be provided to the AMF and based on the UE context stored in the AMF as specified in TS 23.502 (see Table Table 5.2.2.2.2-1), the associated DNN and S-NSSAI will be stored for the PDU session. Hence, based on the PDU session ID and the stored UE context for the PDU session, the AMF can perform required congestion control as per activated via OAM as well. No Request type information is required.
Hence, we could have:

Observation #2: For the DNN and/or S-NSSAI based congestion control applied to the UE-requested PDU session modification procedure, it can be performed at AMF by using PDU session ID provided by the UE and the stored UE context for the PDU session.
3. Discussion on PDU session release
For DNN based congestion control over SMF, the current SA2 TS 23.501 (v15.1.0) clearly said it will NOT be applied to the UE-requested PDU session release procedure:
"The UE is allowed to initiate PDU Session Release procedure (e.g. sending PDU Session Release Request message) when the back-off timer is running.”
For S-NSSAI based congestion control over SMF, even SA2 did not clearly state it but it is reasonable to provide a consistent UE behavior for this, i.e. it is not applied to the UE-requested PDU session release procedure as well.

For DNN and/or S-NSSAI based congestion control over SMF, the current CT1 TS 24.501 (v1.1.1) clearly specified that they will NOT be applied to the UE-requested PDU session release procedure (see subclause 6.4.3.1):
"The UE is allowed to initiate the PDU session release procedure even if the timer T3396 is running.

The UE is allowed to initiate the PDU session release procedure even if the timer T35cd is running.

The UE is allowed to initiate the PDU session release procedure even if the timer T35ef is running.”

Hence, we could have:

Observation #3: The DNN and/or S-NSSAI based congestion control over SMF is NOT applied to the UE-requested PDU session release procedure.
Now for 5GSM congestion control over AMF, there is no clear statement in SA2 that it will be applied to the UE-requested PDU session release procedure as well but at the UE side, it will maintain the same 5GSM back-off timer for one type of 5GSM congestion control regardless of it was performed over SMF or AMF. Hence, we believe it is reasonable and beneficial to provide a consistent UE behavior to not apply the 5GSM congestion control to the UE-requested PDU session release procedure. Hence, we could have:

Proposal #2: The DNN and/or S-NSSAI based congestion control over AMF is NOT applied to the UE-requested PDU session release procedure.
To implement proposal #2, the AMF needs to transport the PDU SESSION RELEASE REQUEST message to the SMF even the 5GSM congestion control was activated via OAM. However, so far, the AMF cannot know the Payload container IE contained a PDU SESSION RELEASE REQUEST message in the UL NAS TRANSPORT message. As a result, even the UE will skip the running back-off timer to initiate the PDU session release but the AMF will always send back the PDU session release request message to the UE due to 5GSM congestion control. This will create a very strange logic at the UE that it can skip the back-off timer to initiate the PDU session release but the request message is always sent back due to congestion control.
To resolve this, one workable way is that the UE provides an indication in the Request type IE to make the AMF know this. Considering the UE did not know when the 5GSM congestion control will be activated at the AMF, it is not safe for the UE only provides such indication when there is a 5GSM back-off timer is running, i.e. the UE may provide such indication for the UE-requested PDU session release procedure regardless of the running of 5GSM back-off timer. Hence, we would have:
Proposal #3: For the UE-requested PDU session release procedure, the UE may provide an indication in the Request type IE to make the AMF know the transported 5GSM message is PDU session release request.

In case of no 5GSM back-off timer is running is running at the UE and the UE did not provide the release indication to the AMF and the release request message was sent back to the UE due to 5GSM congestion control at the AMF, then the UE may try again the PDU session release and include the release indication to the AMF to make sure the AMF can skip the congestion control and forward the PDU session release request message to the SMF.
4. Conclusion

The paper discussed 5GSM congestion control over AMF applied to the UE-requested PDU session modification procedure and the UE-requested PDU session release procedure based on the current stage 2 and stage 3 situation.

Below observations are provided based on the discussion:

Observation #1: The DNN and/or S-NSSAI based congestion control over SMF is applied to the UE-requested PDU session modification procedure.
Observation #2: For the DNN and/or S-NSSAI based congestion control applied to the UE-requested PDU session modification procedure, it can be performed at AMF by using PDU session ID provided by the UE and the stored UE context for the PDU session.
Observation #3: The DNN and/or S-NSSAI based congestion control over SMF is NOT applied to the UE-requested PDU session release procedure.
Based on above observations, below proposals were provided:

Proposal #1: The DNN and/or S-NSSAI based congestion control over AMF is applied to the UE-requested PDU session modification procedure.
Proposal #2: The DNN and/or S-NSSAI based congestion control over AMF is NOT applied to the UE-requested PDU session release procedure.
Proposal #3: For the UE-requested PDU session release procedure, the UE may provide an indication in the Request type IE to make the AMF know the transported 5GSM message is PDU session release request.

Proposal 1 is captured in pCR C1-183233 and Proposals 2 and 3 are captured in pCR C1-183234.
