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* * * First Change * * *
5.19.7.3
DNN based congestion control

The use of the DNN based congestion control is for avoiding and handling of NAS signalling congestion associated with UEs with a particular DNN regardless of S-NSSAI. Both UEs and 5GC shall support the functions to provide DNN based congestion control.

SMFs may apply DNN based congestion control towards the UE by rejecting PDU Session Establishment Request message, or PDU Session Modification Request message except for 3GPP PS Data Off activation reporting towards a specific DNN, from the UE, with a back-off timer and the associated DNN. The SMF may release PDU Sessions belonging to a congested DNN by sending a PDU Session Release Request message towards the UE with a back-off timer. If back-off timer is set in the PDU Session Release Request message then the cause "reactivation requested" should not be set.

When DNN based congestion control is activated at AMF e.g., configured by OAM, the AMF provides a NAS Transport Error message for the NAS Transport message carrying an SM message and in the NAS Transport Error message include a back-off timer and the associated DNN. While the back-off timer for the specific DNN is running, then the UE will not send any NAS messages for the specific DNN.

Upon reception of the back-off timer for a DNN, the UE shall take the following actions until the timer expires:

-
If DNN is provided in association with the back-off timer, the UE shall not initiate any Session Management procedures for the congested DNN. The UE may initiate Session Management procedures for other DNNs. The UE shall not initiate any Session Management procedure for the corresponding APN when UE moves to EPS;

-
If DNN is not provided in association with the back-off timer, the UE shall not initiate any Session Management requests of any PDU Session Type without DNN. The UE may initiate Session Management procedures for specific DNN;

-
Cell/TA/PLMN/RAT change, change of untrusted non-3GPP access network or change of Access Type does not stop the back-off timer;

-
The UE is allowed to initiate the Session Management procedures for high priority access and emergency services even when the back-off timer is running; 
-
The UE is allowed to initiate the Session Management procedure for reporting Data Off activation to the network even when the back-off timer is running; and

-
If the UE receives a network initiated Session Management Request message for the congested DNN while the back-off timer is running, the UE shall stop the Session Management back-off timer associated with this DNN and respond to the 5GC.

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.

NOTE 3:
The UE does not delete the related back-off timer when disconnecting a PDU Session.

The UE shall support a separate back-off timer for every DNN that the UE may use.

To avoid that large amounts of UEs initiate deferred requests (almost) simultaneously, the 5GC should select the back-off timer value so that deferred requests are not synchronized.

The DNN based Session Management congestion control is applicable to the NAS SM signalling initiated from the UE in the Control Plane. The Session Management congestion control does not prevent the UE to send and receive data or initiate Service Request procedures for activating User Plane connection towards the DNN(s) that are under Session Management congestion control.

* * * Second Change * * *
5.19.7.4
S-NSSAI based congestion control

The use of the S-NSSAI based congestion control is for avoiding and handling of NAS signalling congestion associated with UEs for a particular S-NSSAI.

S-NSSAI based congestion control is applied as follows:

-
If an S-NSSAI is determined as congested, then the SMF may apply S-NSSAI based congestion control towards the UE for SM requests which includes an S-NSSAI, and provides a back-off timer, and an associated S-NSSAI and optionally a DNN;

-
The SMF may release PDU Sessions belonging to a congested S-NSSAI by sending a PDU Session Release Request message towards the UE with a back-off timer associated either to the S-NSSAI only (i.e. with no specific DNN) or to the S-NSSAI and a specific DN;

-
If S-NSSAI based congestion control is activated at AMF e.g., configured by OAM and an S-NSSAI is determined as congested, then the AMF applies S-NSSAI based congestion control towards the UE, by providing an NAS Transport Error message for the NAS Transport message carrying the SM message and in the NAS Transport Error message include a back-off timer associated either to an S-NSSAI only or to an S-NSSAI and a specific DNN;

-
Upon reception of a back-off timer with an associated S-NSSAI and optionally a DNN, the UE shall take the following actions:

-
If the back-off timer was associated with an S-NSSAI only (i.e. not with a DNN), the UE shall not initiate any Session Management procedures for the congested S-NSSAI until the timer is stopped or expires;

-
If the back-off timer was associated with an S-NSSAI and a DNN, then the UE shall not initiate any Session Management procedures for that combination of S-NSSAI and DNN until the timer is stopped or expires;

-
If the UE receives a network-initiated Session Management Request message for the congested S-NSSAI only (i.e. with no specific DNN) while the back-off timer associated with the S-NSSAI only is running, the UE shall stop this back-off timer and respond to the 5GC;

-
If the UE receives a network-initiated Session Management Request message for the congested S-NSSAI and a specific DNN while the back-off timer associated with the S-NSSAI and DNN is running, the UE shall stop this back-off timer and respond to the 5GC;

-
Cell/TA/PLMN/RAT change, change of untrusted non-3GPP access network or change of Access Type does not stop the back-off timer for the S-NSSAI or any combination of S-NSSAI and DNN;

-
The UE is allowed to initiate the Session Management procedures for high priority access and emergency services for the S-NSSAI even when the back-off timer associated to the S-NSSAI is running;
-
The UE is allowed to initiate the Session Management procedure for reporting Data Off status activation for the S-NSSAI even when the back-off timer associated to the S-NSSAI is running.

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.

The UE shall support a separate back-off timer for every S-NSSAI and for every combination of S-NSSAI and DNN that the UE may use.

The back-off timer with an associated S-NSSAI and optionally a DNN shall not apply to Session Management procedures when UE moves from 5GS to EPS.

NOTE:
The UE is allowed to initate ESM procedures in EPS for the specific APN, and if an APN is congested in EPS, MME can send a ESM back-off timer for the APN to UE as specified in TS 23.401 [26].

To avoid that large amounts of UEs initiate deferred requests (almost) simultaneously, the 5GC should select the value of the back-off timer for the S-NSSAI based congestion control so that deferred requests are not synchronized.

The S-NSSAI based congestion control does not prevent the UE to send and receive data or initiate Service Request procedure for activating User Plane connection belonging to the S-NSSAI that is under the congestion control.
* * * Third Change * * *
5.24
3GPP PS Data Off

This feature, when activated by the user, prevents traffic via 3GPP access of all IP packets except those related to 3GPP PS Data Off Exempt Services. The 3GPP PS Data Off Exempt Services are a set of operator services, defined in TS 22.011 [25] and TS 23.221 [23], that are the only allowed services when the 3GPP PS Data Off feature has been activated by the user. The 5GC shall support 3GPP PS Data Off operation in both non-roaming and roaming scenarios.

UEs may be configured with up to two lists of 3GPP PS Data Off Exempt Services and the list(s) are provided to the UEs by HPLMN via Device Management or UICC provisioning. When the UE is configured with two lists, one list is valid for the UEs camping in the home PLMN and the other list is valid for any VPLMN the UE is roaming in. When the UE is configured with a single list, without an indication to which PLMNs the list is applicable, then this list is valid for the home PLMN and any PLMN the UE is roaming in.

NOTE 1:
The operator needs to ensure coordinated list(s) of 3GPP Data Off Exempt Services provisioned in the UE and configured in the network.

The UE reports its 3GPP PS Data Off status in PCO (Protocol Configuration Option) to (H-)SMF during UE requested PDU Session Establishment procedure.

NOTE 2:
This also covers scenarios when the user activates/deactivates 3GPP PS Data Off while connected via Non-3GPP access only, and then a handover to 3GPP access occurs.

If 3GPP PS Data Off is activated, the UE prevents the sending of uplink IP packets except for those related to 3GPP PS Data Off Exempt Services, based on the pre-configured list(s) of Data Off Exempt Services.

The UE shall immediately report a change of its 3GPP PS Data Off status in PCO by using UE requested PDU Session Modification procedure. This also applies to the scenario of inter-RAT mobility to NG-RAN. When the back-off timer as specified in clause 5.19.7.3 and clause 5.19.7.4 is running, if 3GPP PS Data Off status is changed to “activated”, the UE shall immediately report its 3GPP PS Data Off status, and if 3GPP PS Data Off status is changed to “deactivated”, the UE does not report the 3GPP PS Data Off status until the back off timer expires or is stopped.  
The additional behaviour of the SMF for 3GPP PS Data Off is controlled by local configuration or policy from the PCF as defined in TS 23.503 [45].

NOTE 3:
For the PDU Session used for IMS services, the 3GPP Data Off Exempt Services are enforced in the IMS domain as specified TS 23.228 [15]. Policies configured in the (H-)SMF/PCF need to ensure those services are always allowed when the 3GPP Data Off status of the UE is set to "activated".

* * * End of Change * * *
