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1. Abstract
This paper discusses how to provide stage-3 solution for stage-2 requirements on ensuring that congestion control in AMF does not result into rejection of the PDU SESSION MODIFICATION REQUEST message containing the 3GPP PS data off UE status PCO parameter indicating the changed 3GPP PS data off UE status.
2. Discussion
2.1 stage-2 requirements

In Nov 2019 CT1 meeting, CT1 discussed whether the PDU SESSION MODIFICATION REQUEST message containing the 3GPP PS data off UE status PCO parameter indicating the changed 3GPP PS data off UE status needs to be delivered from the AMF to the SMF, even when the AMF applies DNN based congestion control, S-NSSAI only based congestion control or S-NSSAI+DNN based congestion control. CT1 did not reach a conclusion on this and sent an LS C1-188927 to SA2.
Based on CT1 LS C1-188927, SA2 agreed LS S2-1901335 stating:
---------------

Question: CT1 would like to ask SA2 whether a PDU SESSION MODIFICATION REQUEST message containing the 3GPP PS data off UE status PCO parameter indicating the changed 3GPP PS data off UE status needs to be delivered from the AMF to the SMF, even when the AMF applies DNN based congestion control, S-NSSAI only based congestion control or S-NSSAI+DNN based congestion control.

[SA2 answer] The answer is yes. Considering that the Data Off status is included in ePCO which is transparent to AMF and the AMF is not supposed to decode ePCO, a mechanism is needed for the AMF to exempt the SM based congestion control for a PDU SESSION MODIFICATION REQUEST sent for Data Off status reporting, and this mechanism is expected to be specified. Please see 23.501 CR0853 for the update.  

---------------

and SA2 agreed CR S2-1901389 stating:

---------------

If UE initiates the Session Management procedure for reporting Data Off status change to the network, UE indicates that the carried NAS SM message is exempted from SM related congestion control in the UL NAS Transport message as described in 3GPP TS 24.501 [47]. When the DNN based congestion control is activated at AMF, if the UE indicates that the NAS SM message in the UL NAS Transport message is exempted from SM related congestion control, AMF shall not reject the UL NAS Transport message and forward the NAS SM message to the corresponding SMF. 

---------------

and

---------------

If UE initiates the Session Management procedure for reporting Data Off status change to the network, UE indicates that the carried NAS SM message is exempt from SM related congestion control in the UL NAS Transport message as described in 3GPP TS 24.501 [47]. When the S-NSSAI based congestion control is activated at AMF, if the UE indicates that the NAS SM message in the UL NAS Transport message is exempt from SM related congestion control, AMF shall not reject the UL NAS Transport message and forward the NAS SM message to the corresponding SMF. 

---------------

Thus, stage-2 requires:
-
when the UE initiates the PDU SESSION MODIFICATION REQUEST message containing the 3GPP PS data off UE status PCO parameter indicating the changed 3GPP PS data off UE status, the UE indicates in the UL NAS TRANSPORT message carrying the PDU SESSION MODIFICATION REQUEST message that the carried NAS 5GSM message is exempt from SM related congestion control; and
-
when the UE indicates in the UL NAS TRANSPORT message carrying a 5GSM message that the carried NAS 5GSM message is exempt from SM related congestion control, even if the DNN based congestion control, the S-NSSAI only based congestion control, or the S-NSSAI+DNN based congestion control are activated in AMF, the AMF forwards the 5GSM message to SMF.

2.2 stage-3 solutions

2.2.1 Alternative-1 - new request type

Indication that the carried NAS 5GSM message is exempt from SM related congestion control is indicated using a new request type "elevated modification request".
During registration, AMF indicates in the 5GS network feature support IE that the AMF supports the new request type "elevated modification request". 
NOTE 1: The above is necessary since:

-
if the new request type "elevated modification request" is a reserved value in 24.501 baseline, the AMF compliant to 24.501 baseline considers the UL NAS TRANSPORT message with the new request type as syntactic error according to 24.007 subclause 11.4.2; and
-
if the new request type "elevated modification request" is an unused value in 24.501 baseline, the AMF compliant to 24.501 baseline releases the related PDU session according to Table 9.11.3.47.1 stating "All other values are unused and shall be interpreted as "initial request", if received by the network." and according to 24.501 subclause 5.4.5.2.5 bullet a) 12).

If the 5GS network feature support IE received during registration indicates that the AMF supports the new request type "elevated modification request", then when the UE initiates the PDU SESSION MODIFICATION REQUEST message containing the 3GPP PS data off UE status PCO parameter indicating the changed 3GPP PS data off UE status, the UE sets the request type to "elevated modification request"
NOTE 2:
When the AMF receives an UL NAS TRANSPORT message with 5GSM message and the new request type "elevated modification request", even if the DNN based congestion control, the S-NSSAI only based congestion control, or the S-NSSAI+DNN based congestion control are activated, the AMF using the existing procedure in subclause 5.4.5.2.4 does not perform the DNN based congestion control, the S-NSSAI only based congestion control, and the S-NSSAI+DNN based congestion control.
2.2.2 Alternative-2 - no request type

Indication that the carried NAS 5GSM message is exempt from SM related congestion control is indicated by not providing the request type. 
NOTE 1:
The above is similar as when PDU SESSION RELEASE REQUEST is sent in 24.501 subclause 6.4.3.2.

When the UE initiates the PDU SESSION MODIFICATION REQUEST message containing the 3GPP PS data off UE status PCO parameter indicating the changed 3GPP PS data off UE status, the UE does not provide the request type.
NOTE 2:
If the AMF receives an UL NAS TRANSPORT message with 5GSM message and without a request type, even if the DNN based congestion control, the S-NSSAI only based congestion control, or the S-NSSAI+DNN based congestion control are activated, the AMF using the existing procedure in subclause 5.4.5.2.4 does not perform the DNN based congestion control, the S-NSSAI only based congestion control, and the S-NSSAI+DNN based congestion control.

3. Evaluation
Alternative 1 requires enhancements of both the UE and the AMF while Alternative 2 requires enhancements of the UE only.
Alternative 1 enables the AMF to maintain correct statistics on amount of the UE-initiated PDU session modifications while Alternative 2 does not.
Alternative 1 enables the AMF to enforce any requrements related to reception of PDU SESSION MODIFICATION REQUEST (regardless the PDU SESSION MODIFICATION REQUEST message containing the 3GPP PS data off UE status PCO parameter indicating the changed 3GPP PS data off UE status), while Alternative 2 enables the AMF to enforce any requirements related only to PDU SESSION MODIFICATION REQUEST NOT containing the 3GPP PS data off UE status PCO parameter indicating the changed 3GPP PS data off UE status (as PDU SESSION MODIFICATION REQUEST NOT containing the 3GPP PS data off UE status PCO parameter indicating the changed 3GPP PS data off UE status cannot be identified by the AMF).
4. Proposal

It is proposed to discuss the above and agree an alternative.
Ericsson has a preference for alternative 1 and is OK with alternative 2 as well.
