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	Reason for change:
	(1) 

There are some inaccurate description when the DNN or S-NSSAI based congestion control is activated in AMF.
 (2)

With regard to CT1 LS In C1-187008, it described flowing scenario and asked following questions to SA2:

PLMN#A’s default S-NSSAI is S-NSSAI#A. PLMN#B’s default S-NSSAI is S-NSSAI #B.
1. The UE registers to PLMN#A and requests SM request without S-NSSAI.

2. The PLMN#A rejects the SM request with a back-off timer due to the S-NSSAI only based congestion control. This means the SM request to S-NSSAI#A in PLMN#A is under the congestion control. 
3. The UE changes the PLMN to PLMN#B where the default S-NSSAI is S-NSSAI#B and S-NSSAI#B is NOT under the S-NSSAI only based congestion control.
CT1 would like to ask:

Question 1:
Upon PLMN change, if a back-off timer is running due to S-NSSAI only based congestion control and associated with no S-NSSAI, is the UE allowed to send a PDU SESSION ESTABLISHMENT REQUEST message without S-NSSAI in new PLMN?

Question 2:
Upon PLMN change, if a back-off timer is running for [S-NSSAI, DNN] based congestion control and associated with no [S-NSSAI, DNN], is the UE allowed to send a PDU SESSION ESTABLISHMENT REQUEST message without [S-NSSAI, DNN] in new PLMN?

Stage 2 specification only describes the case that the back-off timer associated to an S-NSSAI or a combination of an S-NSSAI and a DNN but doesn’t cover the case that a back-off timer is not associated to an S-NSSAI and/or optionally a DNN. 
(3) The back-off timer is per PLMN granularity, according to current stage 2 specification, when the UE receives a SM back-off timer, it doesn’t know whether it is from VPLMN or HPLMN in the roaming case because the S-NSSAI for the VPLMN may be the same with the S-NSSAI for the HPLMN for a PDU Session. Without clearly knowing the back-off timer belongs to which PLMN, the UE will be confused on setting the back-off timer to VPLMN or HPLMN. If for example only VPLMN is congested, but the UE sets the back-off timer associated with the S-NSSAI for both VPLMN and HPLMN, and later UE selects to another VPLMN, because there is back-off timer associated with the specific S-NSSAI of the HPLMN running, the UE will not be able to request PDU Session Establishment for the S-NSSAI in the new VPLMN; or the UE moves to HPLMN coverage, the UE cannot request PDU Session Establishment for the S-NSSAI in the HPLMN even the HPLMN is not congested. The UE behaves as following for the roaming case:
-
If the back-off timer with an associated S-NSSAI is for HPLMN, the UE shall not initiate any Session Management procedures for the congested S-NSSAI of HPLMN until the timer is stopped or expires; If the back-off timer with an associated S-NSSAI is for VPLMN, when the UE selects to a new VPLMN, the UE is allowed to initiate Session Management procedures for this S-NSSAI if there is no back-off timer associated with this S-NSSAI for the new VPLMN running;

-
If the back-off timer with an associated S-NSSAI and a DNN is for HPLMN, the UE shall not initiate any Session Management procedures for the congested combination of S-NSSAI and DNN of HPLMN until the timer is stopped or expires; If the back-off timer with an associated S-NSSAI and DNN is for VPLMN, when the UE selects to a new VPLMN, the UE is allowed to initiate Session Management procedures for this S-NSSAI and DNN combination if there is no back-off timer associated with this S-NSSAI and DNN combination for the new VPLMN running;


	
	

	Summary of change:
	(1) Clarify the description when the DNN or S-NSSAI based congestion control is activated in AMF.
(2) Clarify the case that a back-off timer is not associated to any S-NSSAI and optionally any DNN.

(3) Add a new indication of HPLMN congestion, based on this indication UE knows whether a SM back-off timer is for VPLMN or HPLMN and behaves accordingly as described in the changes.
(4) Some editorial changes.
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>>> Start Changes <<<<
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 status change 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 DNN back-off timer and the associated DNN. While the back-off timer for the specific DNN is running, the UE shall 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 status change 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.

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 corresponding back-off timer, an indication of HPLMN congestion and an associated S-NSSAI and optionally a DNN; 
-
When the UE is roaming, if no indication of HPLMN congestion is received, it shall only apply the back-off timer associated with the S-NSSAI and optionally a DNN in the VPLMN; if an indication of HPLMN congestion is received, it shall only apply the back-off timer associated with the S-NSSAI and optionally a DNN in the HPLMN; 
-
When the UE is not roaming, it shall only apply the back-off timer associated with the S-NSSAI and optionally a DNN in the RPLMN;
NOTE 1: The indication of HPLMN congestion applies in case the UE is roaming. The indication is provided by the HPLMN SMF/AMF for the congested 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 for UE-initiated Session Management requests for this S-NSSAI and optionally DNN, by providing a NAS Transport Error message for the NAS Transport message carrying the SM message and in the NAS Transport Error message include a S-NSSAI based back-off timer and associated S-NSSAI only or associated S-NSSAI and a specific DNN; 
-
Upon reception of a back-off timer with an associated S-NSSAI and optionally a DNN, or without any associated S-NSSAI and optionally any DNN, the UE shall take the following actions for the PLMN where the back-off timer applies to:

-
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 change for the S-NSSAI or the combination of S-NSSAI and DNN even when the back-off timer associated to the S-NSSAI or the combination of S-NSSAI and DNN is running.
-
If the back-off timer is associated with no S-NSSAI, then the UE shall not initiate any Session Management procedures that is not associated with any S-NSSAI until the timer is stopped or expires; The UE may initiate Session Management procedures for specific S-NSSAI;
-
If the back-off timer is associated with no S-NSSAI and no DNN, then the UE shall not initiate any Session Management procedures that is not associated with any S-NSSAI and DNN until the timer is stopped or expires; The UE may initiate Session Management procedures for specific S-NSSAI and DNN;
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 2:
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 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 3:
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 an 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.

>>> End of changes <<<

