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	Reason for change:
	In Rel-16, CT WG1 has worked on the enhancement of back-off mechanism for signalling reduction under the work item “SINE_5G (Signalling Improvement for Network Efficiency for 5G System)”. The main idea of this WI is that the 5G CN can provide the SM back-off timer in case of failed session management procedure, not only for network congestion but also for other reasons.
In current version of TS 23.501 (as of v16.1.0), there is a requirement on DNN based congestion control when the UE moves to EPS.

(in subclause 5.19.7.3)
The UE behaves as follows when the DNN back-off timer is running:

-
If a DNN is associated 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. The UE may initiate Session Management procedures for other APNs when the UE moves to EPS;

Regarding this aspect, as part of SINE_5G work, CT1 has introduced “Re-attempt indicator” that the network provides to the UE when the network wants to control UE behavior when it moves to EPS.

(in TS 24.501 v16.1.0)
For 5GSM cause values other than #26 "insufficient resources", #27 "missing or unknown DNN", #50 "PDU session type IPv4 only allowed", #51 "PDU session type IPv6 only allowed", #67 "insufficient resources for specific slice and DNN", #69 "insufficient resources for specific slice", and #70 "missing or unknown DNN in a slice", the network may also include the re-attempt indicator to indicate whether the UE is allowed to re-attempt the corresponding session management procedure for the same DNN in S1 mode after inter-system change.
Even though TS 23.501 only focues on the congestion cases in subclauer 5.19.7, the description highlighted above in clause 5.19.7.3 is not exactly correct when it compared to the stage 3. So current text needs to be modified or at least needs exception condition considering current stage 3 protocol.



	
	

	Summary of change:
	An exception condition is added for re-initiation of SM procedure in inter-system change case, based on new stage 3 originated feature.


	
	

	Consequences if not approved:
	UE is not allowed to initiate SM procedure for the corresponding APN in EPS when the DNN back-off timer is running, even if the 5G CN has allowed to do so, which is not aligned to the stage 3.
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* * * * Start of 1st Change * * * * 

5.19.7.3
DNN based congestion control

DNN based congestion control is designed for the purpose of avoiding and handling of NAS SM signalling congestion for the UEs with a back-off timer associated with or without a DNN regardless of the presence of an S-NSSAI. Both UE and 5GC shall support the functionality to enable 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 those sent for the purpose of reporting 3GPP PS Data Off status change for a specific DNN with a running back-off timer. The SMF may release PDU Sessions belonging to a congested DNN by sending a PDU Session Release Command message towards the UE with a DNN back-off timer. If a DNN back-off time is set in the PDU Session Release Command message, the cause value of "reactivation requested" shall 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 it includes a DNN back-off timer.

The UE associates the received back-off time with the DNN (i.e. no DNN, DNN only) which the UE included in the uplink NAS MM message carrying the corresponding NAS SM request message.

The UE associates the received back-off time with the DNN (i.e. no DNN, DNN only) in any PLMN unless the DNN associated with the back-off timer is an LADN DNN in which case the UE only associates it to the PLMN in which the back-off time was received.

The UE behaves as follows when the DNN back-off timer is running:

-
If a DNN is associated 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, except when the 5GC allowed to re-attempt Session Management procedure for the corresponding APN in EPS as specified in clause 6.2.12 in TS 24.501 [47]. The UE may initiate Session Management procedures for other APNs when the UE moves to EPS;

-
If no DNN is associated with the back-off timer, the UE may only initiate Session Management requests of any PDU Session Type for a specific DNN;

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

-
The UE is allowed to initiate the Session Management procedures for high priority access and emergency services;

-
The UE is allowed to initiate the Session Management procedure for reporting Data Off status change to the network;
-
If the UE receives a network initiated Session Management message other than PDU Session Release Command for the congested DNN associated to a running back-off timer, the UE shall stop the back-off timer and respond to the 5GC;
-
If the UE receives a PDU Session Release Command message for the congested DNN, it shall stop the back-off timer unless it receives a new back-off time from SMF;

-
The UE is allowed to initiate PDU Session Release procedure (i.e. sending PDU Session Release Request message). The UE shall not stop the back-off timer when the related PDU Session is released;
-
The list above is not an exhaustive list, i.e. more details of the above actions and further conditions, if any, are specified in TS 24.501 [47].

If UE initiates one of the Session Management procedures that are exempted from NAS congestion control, the UE indicates that the carried NAS SM message is exempted from NAS congestion control in the UL NAS Transport message as described in 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 NAS congestion control, the AMF shall not apply DNN based congestion control on the UL NAS Transport message and shall forward the NAS SM message to the corresponding SMF with an indication that the message was received with exemption indication. The SMF evaluates whether the NAS SM message is allowed to be exempted from DNN based congestion control. If it is not, the SMF rejects the message, e.g. the SMF shall reject PDU Session Modification received if it is not for Data Off status reporting).

The UE shall maintain a separate back-off timer for each 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.

If the UE required to report 5GSM Core Network Capability change, or the Always-on PDU Session Requested indication while DNN based congestion control was running and was unable to initiate SM signalling, the UE defers the related SM signalling until the DNN based congestion control timer expires and initiates the necessary SM signalling after the expiry of the timer.

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 from sending and receiving data or initiating Service Request procedures for activating User Plane connection towards the DNN(s) that are under Session Management congestion control.

* * * * End of Changes * * * * 

