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1. Introduction

The incoming LS from SA2 (S2-1901335) provides an answer to CT1’s question as follows:
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.  

While the SA2 response is fine and should be implemented in stage 3 (following the agreement in SA2 document S2-1901389), this document: (1) discusses and suggests a way to implement this in TS 24.501 such that it is future proof and is not limited to PS data off reporting only, and (2) analyzes whether there are other cases for which the UE should also indicate that a PDU SESSION MODIFICATION REQUEST message should not be subject to session management congestion control that is applied at the AMF.
2. Discussion
2.1
How the UE indicates to the AMF that the UL NAS TRANSPORT messag should not be rejected
In CT1#113, document C1-188045 which led to the question and LS to SA2, suggested that the UE should indicate to the AMF that an UL NAS TRANSPORT message carrying a PDU SESSION MODIFICATION REQUEST message is not subject to 5GSM congestion control when it is triggered by 3GPP PS data off status change. The document proposed a new value for the Request type IE that was defined as “modification request not subject to congestion control”. Although this works just fine for the scenario at hand i.e. to report a change in PS data off status, the use of such a value that is specific to 5GSM PDU session modification requests makes the solution one that is not future proof.
In Rel-16, with the imminent 5G CIoT work, there may be other reasons for which a NAS message (e.g. UL NAS TRANSPORT message, or other messages) from the UE should not be subject to congestion control e.g. transport of small data over NAS, exception reporting. 

Other enhancements or requirements may emerge as part of the 5GProtoc16 work for which e.g. an UL NAS TRANSPORT message carrying a 5GSM message should not be subject to congestion control.
In fact, there are other cases in Rel-15 that would benefit from the AMF not rejecting an UL NAS TRANSPORT message (containing a PDU SESSION MODIFICATION REQUEST message) as will be discussed in the subsequent section.

The agreement in S2-1901389 requires an indication to inform the AMF that the UL NAS TRANSPORT message should not be rejected:
“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”.
If the UE provides a generic indication i.e. the indication is not specific to e.g. “modification request not subject to congestion control”, it will suffice to avoid the application of 5GSM congestion control, by the AMF, on the UL NAS TRANSPORT message (that carries a 5GSM message) which to report 3GPP PS data off status, and it can also be used in the future for other purposes if these scenarios get discussed and agreed, or even for Rel-15 as discussed subsequently.
Therefore, in order to indicate to the AMF that the 5GSM message should not be subject to congestion control when the UE reports 3GPP PS data off status change, and to make the solution one that is re-usable and future proof, it is proposed to send a generic indication to the AMF where the indication is not specific to 5GSM PDU session modification procedure, but rather a generic value that can be applicable to other cases.
A new value for the Request type IE can be defined, however using a new value will cause backwards compatibility issues since, according to Table 9.11.3.47.1 on the Request type IE in TS 24.501:
“All other values are unused and shall be interpreted as "initial request", if received by the network.”.
The above means that if a UE compliant with the March 2019 version of the specification provides a new value for the Request type IE when sending an UL NAS TRANPSORT message containing a PDU SESSION MODIFICATION REQUEST message, then the AMF will interpret that the 5GSM message is for a new request whereas it is for a PDU session modification procedure. This will 
· create a problem for the SMF that receives conflicting information i.e. the Request type indicates “initial request” but the 5GSM message is a PDU SESSION MODIFICATION REQUEST message.
· furthermore, the AMF applies congestion control to an UL NAS TRANSPORT message with a Request type “initial request” as specified in “5.4.5.2.4
UE-initiated NAS transport of messages not accepted by the network” of TS 24.501.

To avoid the issue described above i.e. to avoid the SMF being informed by the AMF that the 5GSM message is for an initial request, and to make the change backwards compatible, a new optional information element e.g. Additional request type IE, can be defined to indicate that the UL NAS TRANSPORT message should not be rejected. Note: 
· The UE should also include the existing Request type IE and set its value to “modification request” so that an AMF compliant with the December 2018 version of the specification will still receive the Request type IE and understand that this is for a PDU session modification. 
· However, as such an AMF does not understand the new IE, it will discard it but this does not result in any protocol error. 

Proposal: a new IE e.g. Additional request type IE, should be defined to indicate to the AMF that the UL NAS TRANSPORT message should not be rejected when the UE is reporting a change in 3GPP PS data off status: 
· A generic value should be defined for this IE e.g. “NAS message not subject to congestion control”, to make this IE reusable and future proof
· When reporting a change in PS data off status, the UE still includes the Request type IE and sets it to 
“modification request”

· The AMF does not apply congestion control when the UL NAS TRANSPORT message contains
· The Request type IE set to “modification request”
· The Additional request type IE set to “NAS message not subject to congestion control”
This new IE can be defined as a Type 4 IE with other bits that can be used in the future if needed. Bit 1 of this IE can be used to provide a Congestion Control Indication (CCI) by the UE as described above.
2.2
Other reasons for which an UL NAS TRANSPORT message should not be rejected by the AMF in Rel-15
There can be other scenarios in Rel-15 that would benefit from the UE indicating to the AMF that an UL NAS TRANSPORT message (carrying a PDU SESSION MODIFICATION REQUEST message) should not be rejected.
Currently, when the UE (operating in single-registration mode in the network supporting N26 interface) starts in S1 mode and performs a first inter-system change to N1 mode, the UE is supposed to perform a PDU session modification procedure to e.g. to request the PDU session to be an always-on PDU session in the 5GS, or to report 5GSM capabilities such as indication that reflective QoS (RQoS) is supported, etc.
Assume the UE starts with a PDN connection in S1 mode where the UE gets a back-off (BO) timer for DNN congestion i.e. T3396 is running in S1 mode. When the UE moves to N1 mode, the UE will not be able to reports any 5GSM capability because T3396 is running. 

Noting that a running session management BO timer DOES NOT prohibit the establishment of user-plane resources (i.e. the BO timer only blocks session management signalling), then when the UE goes to connected mode in N1 mode, a PDU session that should have been requested as an always-on PDU session will not have user-plane established as required.
Moreover, the current requirement that the UE shall perform PDU session modification to indicate support of RQoS, or send the Integrity protection maximum data rate IE, etc, will not be possible.

Therefore, for cases of first inter-system change from S1 mode to N1 mode, while T3396 is running for a PDN connection that is transferred to N1 mode, the UE should be allowed to perform a PDU session modification procedure even if the BO timer is running.

SA2 is currently discussing the above cases in CR 0853, and CT1 should update its specification once agreements are reached in SA2.

3. Conclusion
It is beneficial to use a future proof solution where a new generic indication can be sent to the AMF to indicate that a NAS message (currently an UL NAS TRANSPORT with a PDU SESSION MODIFICATION REQUEST message) should not be subject to session management congestion control. 
As discussed above, a new Additional request type IE is preferred over defining a new value for the existing Request type IE since the latter will cause backwards compatibility issues where an AMF compliant with the December 2018 version will interpret a new value for the Request type IE as an “initial request” and indicate so to the SMF, whereas the 5GSM message would contain a PDU SESSION MODIFICATION REQUEST message. To avoid this, the following proposal is made:

Proposal: a new IE e.g. Additional request type IE, should be defined to indicate to the AMF that the UL NAS TRANSPORT message should not be rejected when the UE is reporting a change in 3GPP PS data off status: 

· A generic value should be defined for this IE e.g. “NAS message not subject to congestion control”, to make this IE reusable and future proof

· When reporting a change in PS data off status, the UE still includes the Request type IE and sets it to 
“modification request”

· The AMF does not apply congestion control when the UL NAS TRANSPORT message contains
· The Request type IE set to “modification request”
· The Additional request type IE set to “NAS message not subject to congestion control”
This proposed in provided in document C1-191258.

Finally, if agreements are reached in SA2 regarding other cases in Rel-15 that require the UE to indicate that an UL NAS TRANSPORT message should not be rejected, as discussed in section 2.2, the CT1 document will be updated accordingly.
