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1. Introduction
This p-CR proposes to apply the 5GSM congestion control over AMF to the UE-requested PDU session modification procedure.
2. Reason for Change
As discussed in the disc paper C1-183232, below observations were provided:
Observation #1: The DNN and/or S-NSSAI based congestion control over SMF is applied to the UE-requested PDU session modification procedure.
Observation #2: For the DNN and/or S-NSSAI based congestion control applied to the UE-requested PDU session modification procedure, it can be performed at AMF by using PDU session ID provided by the UE and the stored UE context for the PDU session.

[bookmark: _GoBack]This CR is to capture below proposal proposed in the paper C1-183232:
Proposal #1: The DNN and/or S-NSSAI based congestion control over AMF is applied to the UE-requested PDU session modification procedure.

3. Conclusions

3. Proposal
It is proposed to agree the following changes to 3GPP TS 24.501 V1.1.1.


* * * First Change * * * *
5.4.5.2.4	UE-initiated NAS transport of messages not accepted by the network
[bookmark: OLE_LINK10]Upon reception of a UL NAS TRANSPORT message, if the Payload container type IE is set to "N1 SM information", the Request type IE is set to "initial request" or "existing PDU session", the UE is not configured for high priority access in selected PLMN and:
a)	DNN based congestion control is activated e.g. configured by operation and maintenance, the AMF shall send back to the UE the 5GSM message which was not forwarded, a back-off timer and 5GMM cause #22 "congestion" as specified in subclause 5.4.5.3.1 case f);
b)	S-NSSAI and DNN based congestion control is activated e.g. configured by operation and maintenance, the AMF shall send back to the UE the 5GSM message which was not forwarded, a back-off timer and 5GMM cause #67 "insufficient resources for specific slice and DNN" as specified in subclause 5.4.5.3.1 case f); or
c)	S-NSSAI only based congestion control is activated e.g. configured by operation and maintenance, the AMF shall send back to the UE the 5GSM message which was not forwarded, a back-off timer and 5GMM cause #68 "insufficient resources for specific slice" as specified in subclause 5.4.5.3.1 case f).
Upon reception of a UL NAS TRANSPORT message, if the Payload container type IE is set to "N1 SM information", the Request type IE is not included, the UE is not configured for high priority access in selected PLMN and:
a)	DNN based congestion control is activated for the DNN associated with the PDU session ID included in the UL NAS TRANSPORT message, e.g. configured by operation and maintenance, the AMF shall send back to the UE the 5GSM message which was not forwarded, a back-off timer value and 5GMM cause #22 "congestion" as specified in subclause 5.4.5.3.1 case f);
b)	S-NSSAI and DNN based congestion control is activated for the S-NSSAI and DNN associated with the PDU session ID included in the UL NAS TRANSPORT message, e.g. configured by operation and maintenance, the AMF shall send back to the UE the 5GSM message which was not forwarded, a back-off timer value and 5GMM cause #67 "insufficient resources for specific slice and DNN" as specified in subclause 5.4.5.3.1 case f); or
c)	S-NSSAI only based congestion control is activated for the S-NSSAI associated with the PDU session ID included in the UL NAS TRANSPORT message, e.g. configured by operation and maintenance, the AMF shall send back to the UE the 5GSM message which was not forwarded, a back-off timer value and 5GMM cause #68 "insufficient resources for specific slice" as specified in subclause 5.4.5.3.1 case f).
[bookmark: OLE_LINK19]* * * Next Change * * * *
[bookmark: _Toc508877098][bookmark: _Toc513221348]6.2.7	Handling of DNN based congestion control
The network may detect and start performing DNN based congestion control when one or more DNN congestion criteria as specified in 3GPP TS 23.501 [8] are met. The network may store a DNN congestion back-off timer on a per UE and congested DNN basis. If the UE does not provide a DNN for a non-emergency PDU session, then the network uses the selected DNN or the DNN associated with the PDU session corresponding to the 5GSM procedure.
In the UE, 5GS session management timers T3396 for DNN based congestion control are started and stopped on a per DNN basis. 
In case the timer T3396 is provided during the PDU session establishment procedure, the DNN associated with T3396 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 T3396 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 T3396 associated with no DNN will never be started due to any 5GSM procedure related to an emergency PDU session. If the timer T3396 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 T3396 is provided during the UE-requested PDU session modification procedure or the network-requested PDU session release procedure, the DNN associated with T3396 is the DNN associated with the PDU session corresponding to the 5GSM procedure.
If T3396 is running or is deactivated, and the UE is a UE configured for high priority access in selected PLMN, then the UE is allowed to initiate 5GSM procedures for the respective DNN or without a DNN.
[bookmark: _Toc508877099][bookmark: _Toc513221349]* * * Next Change * * * *
6.2.8	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 [8] are met. The network may store an S-NSSAI congestion back-off timer on a per UE, S-NSSAI, and optionally DNN basis. If the UE does not provide an S-NSSAI for a non-emergency PDU session, then the network uses the selected S-NSSAI or the S-NSSAI associated with the PDU session corresponding to the 5GSM procedure. If the UE does not provide a DNN for a non-emergency PDU session, then the network uses the selected DNN or the DNN associated with the PDU session corresponding to the 5GSM procedure.
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 DNN basis.
In the UE, 5GS session management timers T35ef for the S-NSSAI based congestion control are started and stopped on a per S-NSSAI 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 an 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 an S-NSSAI is running, it does not affect the ability of the UE to request an emergency PDU session.
In case the timer T35ef is provided during the PDU session establishment procedure, the S-NSSAI associated with T35ef is the S-NSSAI provided by the UE when the PDU session is established.
[bookmark: OLE_LINK18]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.
In case the timer T35ef is provided during the UE-requested PDU session modification procedure or the network-requested PDU session release procedure, the S-NSSAI associated with T35ef is the S-NSSAI associated with the PDU session corresponding to the 5GSM procedure.
If T35cd is running or is deactivated, and the UE is a UE configured for high priority access in selected PLMN, then the UE is allowed to initiate 5GSM procedures for the respective S-NSSAI or [S-NSSAI, DNN] combination.
If T35ef is running or is deactivated, and the UE is configured for high priority access in selected PLMN, then the UE is allowed to initiate 5GSM procedure for the respective S-NSSAI.
* * * Next Change * * * *
[bookmark: _Toc508877137]6.4.2.4	UE-requested PDU session modification procedure not accepted by the network
Upon receipt of a PDU SESSION MODIFICATION REQUEST message, if the SMF does not accepts the request to modify the PDU session, the SMF shall create a PDU SESSION MODIFICATION REJECT message.
If the UE requests a PDU session modification for an LADN when the UE is located outside the LADN service area, the SMF shall reject the request.
The SMF shall set the 5GSM cause IE of the PDU SESSION MODIFICATION REJECT message to indicate the reason for rejecting the PDU session modification.
The 5GSM cause IE typically indicates one of the following SM cause values:
#26:	insufficient resources;
#31:	request rejected, unspecified;
#43:	Invalid PDU session identity;
#67:	insufficient resources for specific slice and DNN; or
#69:	insufficient resources for specific slice.
Editor's note:	Further 5GSM causes are FFS.
The SMF may include a Back-off timer value IE in the PDU SESSION MODIFICATION REJECT message when the 5GSM cause value #26 "insufficient resources" is included in the PDU SESSION MODIFICATION REJECT message. If the 5GSM cause value is #26 "insufficient resources" and the PDU SESSION MODIFICATION REQUEST message was received from a UE configured for high priority access in selected PLMN or the request type was set to "initial emergency request" or "existing emergency PDU session" for the establishment of the PDU session, the network shall not include a Back-off timer value IE.
Editor’s note:	Whether the SMF knows that the UE is a UE configured for high priority access so as not to include the Back-off timer is FFS.
The SMF may include a Back-off timer value IE in the PDU SESSION MODIFICATION REJECT message when the 5GSM cause value #67 "insufficient resources for specific slice and DNN" is included in the PDU SESSION MODIFICATION REJECT message. If the 5GSM cause value is #67 "insufficient resources for specific slice and DNN" and the PDU SESSION MODIFICATION REQUEST message was received from a UE configured for high priority access in selected PLMN or the request type was set to "initial emergency request" or "existing emergency PDU session" for the establishment of the PDU session, the network shall not include a Back-off timer value IE.
Editor’s note:	Whether the SMF knows that the UE is a UE configured for high priority access so as not to include the Back-off timer is FFS.
The SMF may include a Back-off timer value IE in the PDU SESSION MODIFICATION REJECT message when the 5GSM cause #69 "insufficient resources for specific slice" is included in the PDU SESSION MODIFICATION REJECT message. If the 5GSM cause value is #69 "insufficient resources for specific slice" and the PDU SESSION MODIFICATION REQUEST message was received from a UE configured for high priority access in selected PLMN or the request type is set to "initial emergency request" for the establishment of the PDU session, the network shall not include a Back-off timer value IE.
The SMF shall send the PDU SESSION MODIFICATION REJECT message.
Upon receipt of a PDU SESSION MODIFICATION REJECT message and a PDU session ID, using the NAS transport procedure as specified in subclause 5.4.5, the UE shall stop timer T3581, shall release the allocated PTI value and shall consider that the PDU session is not modified.
If: 
-	the 5GSM cause value is #26 "insufficient resources" and the Back-off timer value IE are is included in the PDU SESSION MODIFICATION REJECT message; or,
-	an indication that the 5GSM message was not forwarded due to DNN based congestion control is received along a Back-off timer value and a PDU SESSION MODIFICATION REQUEST message with the PDU session ID IE set to the PDU session ID of the PDU session;
 the UE shall take different actions depending on the timer value received for timer T3396 in the Back-off timer value:
a)	If the timer value indicates neither zero nor deactivated, the UE shall stop timer T3396 associated with the corresponding DNN, if it is running. The UE shall then start timer T3396 with the value provided in the Back-off timer value IE and shall not send another PDU SESSION ESTABLISHMENT REQUEST message, or PDU SESSION MODIFICATION REQUEST message for the same DNN that was sent by the UE, until timer T3396 expires or timer T3396 is stopped.
	If the UE did not provide a DNN for the establishment of the PDU session and the request type was different from "initial emergency request" and different from "existing emergency PDU session", the UE shall stop the timer T3396 associated with no DNN if it is running. The UE shall start timer T3396 with the received value and not send another PDU SESSION ESTABLISHMENT REQUEST message without a DNN and with request type different from "initial emergency request" and different from "existing emergency PDU session", or another PDU SESSION MODIFICATION REQUEST message for a non-emergency PDU session established without a DNN provided by the UE, until timer T3396 expires or timer T3396 is stopped.
	The UE shall not stop timer T3396 upon a PLMN change or inter-system change.
b)	if the timer value indicates that this timer is deactivated, the UE shall not send another PDU SESSION ESTABLISHMENT REQUEST, or PDU SESSION MODIFICATION REQUEST message for the same DNN until the UE is switched off or the USIM is removed, or the UE receives a PDU SESSION MODIFICATION REQUEST message for the same DNN from the network or a PDU SESSION RELEASE COMMAND message including 5GSM cause #39 "reactivation requested" for the same DNN from the network.
	If the UE did not provide a DNN for the establishment of the PDU session and the request type was different from "initial emergency request" and different from "existing emergency PDU session", the UE shall not send another PDU SESSION ESTABLISHMENT REQUEST message without a DNN and with request type different from "initial emergency request" and different from "existing emergency PDU session", or another PDU SESSION MODIFICATION REQUEST for a non-emergency PDU session established without DNN provided by the UE, until the UE is switched off or the USIM is removed, or the UE receives a PDU SESSION MODIFICATION REQUEST message for a non-emergency PDU session established without a DNN provided by the UE, or the UE receives a PDU SESSION RELEASE COMMAND messages including 5GSM cause IE set to 5GSM cause #39 "reactivation requested" for a non-emergency PDU session established without a DNN provided by the UE.
	The timer T3396 remains deactivated upon a PLMN change or inter-system change.
c)	if the timer value indicates zero, the UE shall stop timer T3396 associated with the corresponding DNN, if running, and may send another PDU SESSION ESTABLISHMENT REQUEST, or PDU SESSION MODIFICATION REQUEST message for the same DNN.
	if the UE did not provide a DNN for the establishment of the PDU session and the request type was different from "initial emergency request" and different from "existing emergency PDU session", the UE shall stop timer T3396 associated with no DNN, if running, and may send another PDU SESSION ESTABLISHMENT REQUEST message without a DNN, or another PDU SESSION MODIFICATION REQUEST message established without a DNN provided by the UE.
[bookmark: OLE_LINK21]If the Back-off timer value IE is not included or no Back-off timer value is received from the 5GMM sublayer, then the UE may send another PDU SESSION ESTABLISHMENT REQUEST or PDU SESSION MODIFICATION REQUEST message for the same DNN or without DNN.
If the timer T3396 is running when the UE enters state5GMM-DEREGISTERED, the UE remains switched on, and the USIM in the UE remains the same, then timer T3396 is kept running until it expires or it is stopped.
If the UE is switched off when the timer T3396 is running, and if the USIM in the UE remains the same when the UE is switched on, the UE shall behave as follows:
	let t1 be the time remaining for T3396 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.
If 
-	the 5GSM cause value is #67 "insufficient resources for specific slice and DNN" and the Back-off timer value IE areis included in the PDU SESSION MODIFICATION REJECT message; or, 
-	an indication that the 5GSM message was not forwarded due to S-NSSAI and DNN based congestion control is received along a Back-off timer value and a PDU SESSION MODIFICATION REQUEST message with the PDU session ID IE set to the PDU session ID of the PDU session;
the UE shall take different actions depending on the timer value received for timer T35cd in the Back-off timer value:
a)	If the timer value indicates neither zero nor deactivated, the UE shall stop timer T35cd associated with the same [S-NSSAI, DNN] combination as that the UE provided when the PDU session is established, if it is running. If the timer value indicates neither zero nor deactivated, the UE shall stop timer T35cd associated with the same [S-NSSAI, no DNN] combination as that the UE provided when the PDU session is established, if it is running. The UE shall then start timer T35cd with the value provided in the Back-off timer value IE, and:
1)	shall not send another PDU SESSION ESTABLISHMENT REQUEST message, or PDU SESSION MODIFICATION REQUEST message for the same [S-NSSAI, DNN] combination that was sent by the UE, until timer T35cd expires or timer T35cd is stopped.
2)	shall not send another PDU SESSION ESTABLISHMENT REQUEST message, or PDU SESSION MODIFICATION REQUEST message for the same [S-NSSAI, no DNN] combination that was sent by the UE, until timer T35cd expires or timer T35cd is stopped.
The UE shall not stop timer T35cd upon a PLMN change or inter-system change.
b)	if the timer value indicates that this timer is deactivated, the UE:
1)	shall stop timer T35cd associated with the same [S-NSSAI, DNN] combination as that the UE provided when the PDU session is established, if it is running. the UE shall not send another PDU SESSION ESTABLISHMENT REQUEST message, or PDU SESSION MODIFICATION REQUEST for the same [S-NSSAI, DNN] combination until the UE is switched off or the USIM is removed, or the UE receives a PDU SESSION MODIFICATION REQUEST message for the same [S-NSSAI, DNN] combination from the network or a PDU SESSION RELEASE COMMAND message including 5GSM cause #39 "reactivation requested" for the same [S-NSSAI, DNN] combination from the network; and
2)	shall stop timer T35cd associated with the same [S-NSSAI, no DNN] combination as that the UE provided when the PDU session is established, if it is running. The UE shall not send another PDU SESSION ESTABLISHMENT REQUEST message, or PDU SESSION MODIFICATION REQUEST for the same [S-NSSAI, no DNN] combination if no DNN was included in the PDU SESSION ESTABLISHMENT REQUEST message until the UE is switched off or the USIM is removed, or the UE receives a PDU SESSION MODIFICATION REQUEST message for the same [S-NSSAI, no DNN] combination from the network or a PDU SESSION RELEASE COMMAND message including 5GSM cause #39 "reactivation requested" for the same [S-NSSAI, no DNN] combination from the network.
The timer T35cd remains deactivated upon a PLMN change or inter-system change.
c)	if the timer value indicates zero, the UE shall stop timer T35cd associated with the same [S-NSSAI, DNN] combination, if running. The UE:
1)	may send another PDU SESSION ESTABLISHMENT REQUEST message, or PDU SESSION MODIFICATION REQUEST message for the same [S-NSSAI, DNN] combination.
2)	may send another PDU SESSION ESTABLISHMENT REQUEST message, or PDU SESSION MODIFICATION REQUEST message for the same [S-NSSAI, no DNN] combination if no DNN was included in the PDU SESSION ESTABLISHMENT REQUEST message and the request type was different from "initial emergency request" and different from "existing emergency PDU session".
If the Back-off timer value IE is not included or no Back-off timer value is received from the 5GMM sublayer, then the UE may send another PDU SESSION ESTABLISHMENT REQUEST message, or PDU SESSION MODIFICATION REQUEST message for the same [S-NSSAI, DNN] combination.
When the timer T35cd is running or the timer is deactivated, the UE is allowed to initiate a PDU session establishment procedure for emergency services.
If the timer T35cd is running when the UE enters state5GMM-DEREGISTERED, the UE remains switched on, and the USIM in the UE remains the same, then timer T35cd is kept running until it expires or it is stopped.
If the UE is switched off when the timer T35cd is running, and if the USIM in the UE remains the same when the UE is switched on, the UE shall behave as follows:
	let t1 be the time remaining for T35cd 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.
If 
-	the 5GSM cause value is #69 "insufficient resources for specific S-NSSAI" and the Back-off timer value IE areis included in the PDU SESSION MODIFICATION REJECT message; or, 
-	an indication that the 5GSM message was not forwarded due to S-NSSAI only based congestion control is received along a Back-off timer value and a PDU SESSION MODIFICATION REQUEST message with the PDU session ID IE set to the PDU session ID of the PDU session;
the UE shall take different actions depending on the timer value received for timer T35ef in the Back-off timer value:
a)	If the timer value indicates neither zero nor deactivated, the UE shall stop timer T35ef associated with the corresponding S-NSSAI, if it is running. The UE shall then start timer T35ef with the value provided in the Back-off timer value IE and shall not send another PDU SESSION ESTABLISHMENT REQUEST message, or PDU SESSION MODIFICATION REQUEST message for the same S-NSSAI that was sent by the UE, until timer T35ef expires or timer T35ef is stopped.
	If the UE did not provide an S-NSSAI for the establishment of the PDU session and the request type was different from "initial emergency request", the UE shall stop the timer T35ef associated with no S-NSSAI if it is running. The UE shall start timer T35ef with the received value and not send another PDU SESSION ESTABLISHMENT REQUEST message without an S-NSSAI and with request type different from "initial emergency request", or another PDU SESSION MODIFICATION REQUEST message for a non-emergency PDU session established without an S-NSSAI provided by the UE, until timer T35ef expires or timer T35ef is stopped.
	The UE shall not stop timer T35ef upon a PLMN change or inter-system change.
b)	if the timer value indicates that this timer is deactivated, the UE shall not send another PDU SESSION ESTABLISHMENT REQUEST, or PDU SESSION MODIFICATION REQUEST message for the same S-NSSAI until the UE is switched off or the USIM is removed, or the UE receives a PDU SESSION MODIFICATION REQUEST message for the same S-NSSAI from the network or a PDU SESSION RELEASE COMMAND message including 5GSM cause #39 "reactivation requested" for the same S-NSSAI from the network.
	If the UE did not provide an S-NSSAI for the establishment of the PDU session and the request type was different from "initial emergency request", the UE shall not send another PDU SESSION ESTABLISHMENT REQUEST message without an S-NSSAI and with request type different from "initial emergency request", or another PDU SESSION MODIFICATION REQUEST for a non-emergency PDU session established without S-NSSAI provided by the UE, until the UE is switched off or the USIM is removed, or the UE receives a PDU SESSION MODIFICATION REQUEST message for a non-emergency PDU session established without an S-NSSAI provided by the UE, or the UE receives a PDU SESSION RELEASE COMMAND messages including 5GSM cause IE set to 5GSM cause #39 "reactivation requested" for a non-emergency PDU session established without an S-NSSAI provided by the UE.
	The timer T35ef remains deactivated upon a PLMN change or inter-system change.
c)	if the timer value indicates zero, the UE shall stop timer T35ef associated with the corresponding S-NSSAI, if running, and may send another PDU SESSION ESTABLISHMENT REQUEST, or PDU SESSION MODIFICATION REQUEST message for the same S-NSSAI.
	if the UE did not provide an S-NSSAI for the establishment of the PDU session and the request type was different from " initial emergency request ", the UE shall stop timer T35ef associated with no S-NSSAI, if running, and may send another PDU SESSION ESTABLISHMENT REQUEST message without an S-NSSAI, or another PDU SESSION MODIFICATION REQUEST message established without an S-NSSAI provided by the UE.
If the Back-off timer value IE is not included or no Back-off timer value is received from the 5GMM sublayer, then the UE may send another PDU SESSION ESTABLISHMENT REQUEST or PDU SESSION MODIFICATION REQUEST message for the same S-NSSAI or without S-NSSAI.
If the timer T35ef is running when the UE enters state5GMM-DEREGISTERED, the UE remains switched on, and the USIM in the UE remains the same, then timer T35ef is kept running until it expires or it is stopped.
If the UE is switched off when the timer T35ef is running, and if the USIM in the UE remains the same when the UE is switched on, the UE shall behave as follows:
	let t1 be the time remaining for T35ef 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.
* * * End of Change(s) * * * *

