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1. Introduction
1) Firstly, congestion and overload control have been specified in subclause 12.7 of TR 24.890 but they have not been captured in TS 24.501.

It is proposed to have a dedicated subclause 5.3.x to capture NAS level congestion control in TS 24.501.
2) Secondly, DNN based congestion control and S-NSSAI based congestion control have been updated in TS 23.501 at SA2#104 as following:

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

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/Modification Request messages 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.
The AMF may provide 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;

-
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 do 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; 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.

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 to the S-NSSAI and optionally a DNN;

-
If an S-NSSAI is determined as congested, then the AMF may apply 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 and an associated S-NSSAI and optionally in addition a DNN;
-
Upon reception of a back-off timer with an associated S-NSSAI and optionally a DNN, the UE shall take the following actions until the timer expires:

-
The UE shall not initiate any Session Management procedures for the congested S-NSSAI;
-
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;
-
If the UE receives a network initiated Session Management Request message for the congested S-NSSAI and DNN while the back-off timer associated to the S-NSSAI and DNN is running, the UE shall stop the back-off timer associated with this S-NSSAI and DNN and respond to the 5GC.
-
Cell/TA/PLMN/RAT change doos not stop the back-off timer for the S-NSSAI;

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

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 belongs to the S-NSSAI that is under the congestion control.

--------------------------------------------------------------------------------
So, it is proposed to update the stage 2 requirement to the stage 3 TS 24.501 accordingly.
2. Reason for Change
So, it is proposed to capture and update the stage 2 requirement to the stage 3 TS 24.501 accordingly.
3. Proposal

It is proposed to agree the following changes to 3GPP TS 24.501 v0.2.2.
* * * First Change * * * *

5.3.X
NAS level congestion control
5.3.X.1
Handling of NAS level mobility management congestion control
The AMF may detect 5GMM signalling congestion and perform General NAS level congestion control. Under the 5GMM signalling congestion conditions the AMF may reject 5GMM signalling requests from UEs as specified in 3GPP TS 23.501 [9]. The AMF should not reject the following request:
-
requests for emergency services; and

-
requests from UEs configured to use AC11 – 15 in selected PLMN.

When General NAS level congestion control is active, the AMF may include a value for the mobility management back-off timer T3346 in the reject messages. The UE starts the timer T3346 with the value received in the 5GMM reject messages. To avoid that large numbers of UEs simultaneously initiate deferred requests, the AMF should select the value for the timer T3346 for the rejected UEs so that timeouts are not synchronised.
If the timer T3346 is running when the UE enters state 5GMM-DEREGISTERED, the UE remains switched on, and the USIM in the UE remains the same, then the timer T3346 is kept running until it expires or it is stopped.
If the UE is switched off when the timer T3346 is running, the UE shall behave as follows when the UE is switched on and the USIM in the UE remains the same:
-
let t1 be the time remaining for T3346 timeout at switch off and let t be the time elapsed between switch off and switch on. If t1 is greater than t, then the timer shall be restarted with the value t1 – t. If t1 is equal to or less than t, then the timer need not be restarted. If the UE is not capable of determining t, then the UE shall restart the timer with the value t1.

Editor's note:
Whether dual priority is supported in 5GS and how it is handled in the NAS level 5GMM congestion control are FFS.
If the UE enters a new PLMN while timer T3346 is running, and the new PLMN is not equivalent to the PLMN where the UE started timer T3346, the UE shall stop timer T3346 when initiating 5GMM procedures in the new PLMN.
* * * Next Change * * * *

5.3.X.2
Handling of DNN based congestion control
The SMF may detect and start performing DNN based congestion control when one or more DNN congestion criteria as specified in 3GPP TS 23.501 [9] are met. The SMF may store a DNN congestion back-off timer on a per UE and congested DNN basis regardlress of S-NSSAI. If the UE does not provide a DNN for a non-emergency PDU session, then the SMF uses the selected DNN. 

In the UE, 5GS session management timers T35ab for DNN based congestion control are started and stopped on a per DNN basis regardless of S-NSSAI. 
In case the timer T35ab is provided during the PDU session establishment procedure, the DNN associated with T35ab is the DNN provided by the UE when the PDU session is established. If no DNN is provided by the UE along the PDU SESSION ESTABLISHMENT REQUEST, then T35ab is associated with no DNN. For this purpose the UE shall memorize the DNN provided to the network during the PDU session establishment. The timer T35ab associated with no DNN will never be started due to any 5GSM procedure related to an emergency PDU session. If the timer T35ab associated with no DNN is running, it does not affect the ability of the UE to request an emergency PDU session.

In case the timer T35ab is provided during the UE-requested PDU session modification procedure or the network-requested PDU session release procedure, the DNN associated with T35ab is the DNN associated with the PDU session corresponding to the 5GSM procedure.
The AMF may detect and start performing DNN based congestion control when one or more DNN congestion criteria as specified in 3GPP TS 23.501 [9] are met. The AMF may store a DNN congestion back-off timer on a per UE and congested DNN basis regardless of S-NSSAI. If the UE does not provide a DNN for a non-emergency PDU session, then the AMF uses the selected DNN. 
Editor's note:
How AMF does detect DNN congestion is FFS.

In the UE, the DNN congestion back-off timers T35ef of AMF are started and stopped on a per DNN basis regardless of S-NSSAI. 

If T35ab or T35ef is running or is deactivated, and the UE is a UE configured to use AC11 – 15 in selected PLMN, then the UE is allowed to initiate 5GSM session management procedure for the respective DNN.
Editor's note:
How to capture the aspect of Group specific NAS level congestion control is FFS.
* * * Next Change * * * *

5.3.X.3
Handling of S-NSSAI based congestion control
The network may detect and start performing S-NSSAI based congestion control when one or more S-NSSAI congestion criteria as specified in 3GPP TS 23.501 [9] are met. The network may store a S-NSSAI congestion back-off timer on a per UE, S-NSSAI, and optionally DNN basis. If the UE does not provide a DNN for a non-emergency PDU session, then the SMF uses the selected DNN.
In the UE, 5GS session management timers T35cd for the S-NSSAI based congestion control are started and stopped on a per S-NSSAI and optionally DNN basis. 
In case the timer T35cd is provided during the PDU session establishment procedure, the S-NSSAI associated with T35cd is the S-NSSAI provided by the UE when the PDU session is established. The DNN associated with T35cd is the DNN provided by the UE when the PDU session is established. If no DNN is provided by the UE along the PDU SESSION ESTABLISHMENT REQUEST, then T35cd is associated with no DNN and S-NSSAI provided to the network during the PDU session establishment. For this purpose the UE shall memorize the DNN and S-NSSAI provided to the network during the PDU session establishment. The timer T35cd associated with no DNN and an S-NSSAI will never be started due to any 5GSM procedure related to an emergency PDU session. If the timer T35cd associated with no DNN and a S-NSSAI is running, it does not affect the ability of the UE to request an emergency PDU session.
In case the timer T35cd is provided during the UE-requested PDU session modification procedure or the network-requested PDU session release procedure, the S-NSSAI and DNN associated with T35cd are the S-NSSAI and DNN associated with the PDU session corresponding to the 5GSM procedure. 
The AMF may detect and start performing S-NSSAI based congestion control when one or more S-NSSAI congestion criteria as specified in 3GPP TS 23.501 [9] are met. The AMF may store a S-NSSAI congestion back-off timer on a per UE, S-NSSAI, and optionally DNN basis. If the UE does not provide a DNN for a non-emergency PDU session, then the SMF uses the selected DNN. 
Editor's note:
How AMF does detect S-NSSAI congestion is FFS.

In the UE, the S-NSSAI congestion back-off timers T35gh of AMF are started and stopped on a S-NSSAI and optionally DNN basis. 

If T35cd or T35gh is running or is deactivated, and the UE is a UE configured to use AC11 – 15 in selected PLMN, then the UE is allowed to initiate 5GSM session management procedure for the respective DNN and an S-NSSAI.
Editor's note:
How to capture the aspect of Group specific NAS level congestion control is FFS.

* * * End of Change * * * *

