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2. Reason for Change

SA2 agreed S2-177845 on congestion control stating the following. The parts relevant for CT1 are highlighted.

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

5.19.x.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. 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 Session Management back-off timer. If Session Management back-off timer is set in the PDU Session Release Request message then the cause "reactivation requested" should not be set.

Upon reception of the Session Management back-off timer, the UE shall take the following actions until the timer expires:

-
If DNN is provided in association with the Session Management 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 Session Management 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 Session Management back-off timer;

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

-
If the UE receives a network initiated Session Management Request message for the congested DNN while the Session Management 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 Session Management back-off timer is running.

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

The UE shall support a separate Session Management 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 Session Management 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.
Editor's note: It is FFS whether the AMF also should be able to apply DNN based congestion control.

5.19.x.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 along with DNN based congestion control with the following additions:

-
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 an Session Management back-off timer, and an associated S-NSSAI and a DNN;

-
Upon reception of a Session Management back-off timer with an associated S-NSSAI and 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 and DNN;

-
If the UE receives a network initiated Session Management Request message for the congested S-NSSAI and DNN while the Session Management back-off timer associated to the S-NSSAI and DNN is running, the UE shall stop the Session Management back-off timer associated with this S-NSSAI and DNN and respond to the 5GC.
Editor's note: It is FFS whether the SMF should be able to provide only an S-NSSAI without any DNN.

Editor's note: It is FFS whether the AMF also should be able to apply S-NSSAI congestion control.

Editor's note: It is FFS how congestion is determined.

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

It is proposed to reuse EPC principles for congestion control and additionally add a new bit in the re-attempt indicator IE indicating:

-
"UE is not allowed to re-attempt the procedure in N1 mode regardless of S-NSSAI" when the DNN based congestion control is activated; or

-
"UE is allowed to re-attempt the procedure in N1 mode with a different S-NSSAI" when the S-NSSAI based congestion control is activated.
4. Proposal

It is proposed to agree the following changes to 3GPP TR 24.890.
* * * First Change * * * *

8.5.2.2.3.2
Network-initiated de-registration procedure completion by the UE
Upon receiving the DEREGISTRATION REQUEST message, and the DEREGISTRATION REQUEST message indicates "re-registration required" and the de-registration request is for 3GPP access , the UE shall deactivate the PDU sessions over 3GPP access, if any, locally without peer-to-peer signalling between the UE and the network. The UE shall also stop timer(s) Tsm1, if it is running. The UE shall also stop timer(s) Tsm2, if it is running. The UE shall ignore the 5GMM cause IE if received. The UE shall send a DEREGISTRATION ACCEPT message to the network and enter the state 5GMM-DEREGISTERED for 3GPP access. The UE shall delete the temporarily and permanently rejected NSSAIs for the PLMN. Furthermore, the UE shall, after the completion of the de-registration procedure, and the release of the existing NAS signalling connection, initiate an initial registration. The UE should also re-establish any previously established PDU sessions.

Upon receiving the DEREGISTRATION REQUEST message and the DEREGISTRATION REQUEST message indicates "re-registration required" and the de-registration request is for both 3GPP access and non-3GPP access when the UE is registered in the same PLMN for both accesses, the UE shall deactivate the PDU sessions over both 3GPP access and non-3GPP access, if any, locally without peer-to-peer signalling between the UE and the network. The UE shall also stop timer(s) Tsm1, if it is running. The UE shall also stop timer(s) Tsm2, if it is running. The UE shall ignore the 5GMM cause IE if received. The UE shall send a DEREGISTRATION ACCEPT message to the network and enter the state 5GMM-DEREGISTERED for both 3GPP access and non-3GPP access. Furthermore, the UE shall, after the completion of the de-registration procedure, and the release of the existing NAS signalling connection, initiate an initial registration. The UE should also re-establish any previously established PDU sessions.
NOTE 1:
When the de-registration type indicates "re-registration required", user interaction is necessary in some cases when the UE cannot re-activate the PDU session (s), if any, automatically.
Upon receiving the DEREGISTRATION REQUEST message and the DEREGISTRATION REQUEST message indicates "re-registration not required" and the de-registration request is for 3GPP access, the UE shall deactivate the PDU sessions over 3GPP access, if any, locally without peer-to-peer signalling between the UE and the network. The UE shall send a DEREGISTRATION ACCEPT message to the network and enter the state 5GMM-DEREGISTERED for 3GPP access.
Upon receiving the DEREGISTRATION REQUEST message and the DEREGISTRATION REQUEST message indicates "re-registration not required" and the de-registration request is for both 3GPP access and non-3GPP access when the UE is registered in the same PLMN for both accesses, the UE shall deactivate the PDU sessions over both 3GPP access and non-3GPP access, if any, locally without peer-to-peer signalling between the UE and the network. The UE shall send a DEREGISTRATION ACCEPT message to the network and enter the state 5GMM-DEREGISTERED for both 3GPP access and non-3GPP access.
If the de-registration type indicates "re-registration not required", the UE shall take the actions depending on the received 5GMM cause value.
* * * Next Change * * * *

9.5.2.4
UE requested PDU session establishment procedure not accepted by the network
If the connectivity with the requested DN is rejected by the network, the SMF shall create a SM PDU SESSION ESTABLISHMENT REJECT message.

If the UE requests a PDU session establishment 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 ESTABLISHMENT REJECT message to indicate the reason for rejecting the PDU session establishment.

The 5GSM cause IE typically indicates one of the following SM cause values:

#26:
insufficient resources;
#31:
request rejected, unspecified;

#50
PDU session type IPv4 only allowed;

#51
PDU session type IPv6 only allowed;
#xx:
DN authentication failed; or
#yy:
Requested DNN not supported in current tracking area.
Editor's note:
Further 5GSM causes are FFS.
Editor's note:
Further contents of the PDU SESSION ESTABLISHMENT REJECT are FFS.
If the PDU SESSION ESTABLISHMENT REQUEST message includes a PDU session type IE set to "IPv6", and the subscription, the SMF configuration, or both, are limited to IPv4 only for the requested DNN, the SMF shall include the 5GSM cause value #50 "PDU session type IPv4 only allowed" in the 5GSM cause IE of the PDU SESSION ESTABLISHMENT REJECT message.

If the PDU SESSION ESTABLISHMENT REQUEST message includes a PDU session type IE set to "IPv4", and the subscription, the SMF configuration, or both, are limited to IPv6 only for the requested DNN, the SMF shall include the 5GSM cause value #51 "PDU session type IPv6 only allowed" in the 5GSM cause IE of the PDU SESSION ESTABLISHMENT REJECT message.
The SMF may include a Back-off timer value IE and the Re-attempt indicator IE with 5GS-S-NSSAIC bit indicating "UE is not allowed to re-attempt the procedure in N1 mode regardless of S-NSSAI" in the PDU SESSION ESTABLISHMENT REJECT message when the 5GSM cause value #26 "insufficient resources" is included in the PDU SESSION ESTABLISHMENT REJECT message. If the 5GSM cause value is  #26 "insufficient resources" and the PDU SESSION ESTABLISHMENT REQUEST message was received from a UE configured to use AC11–15 in selected PLMN or the request type in the PDU SESSION ESTABLISHMENT REQUEST message was set to "initial emergency request", the network shall not include a Back-off timer value IE and the Re-attempt indicator IE with 5GS-S-NSSAIC bit indicating "UE is not allowed to re-attempt the procedure in N1 mode regardless of S-NSSAI".
The SMF may include a Back-off timer value IE and the Re-attempt indicator IE with 5GS-S-NSSAIC bit indicating "UE is allowed to re-attempt the procedure in N1 mode with a different S-NSSAI" in the PDU SESSION ESTABLISHMENT REJECT message when the 5GSM cause value #26 "insufficient resources" is included in the PDU SESSION ESTABLISHMENT REJECT message. If the 5GSM cause value is #26 "insufficient resources" and the PDU SESSION ESTABLISHMENT REQUEST message was received from a UE configured to use AC11–15 in selected PLMN or the request type is "initial emergency request" in the PDU SESSION ESTABLISHMENT REQUEST message, the network shall not include a Back-off timer value IE and the Re-attempt indicator IE with 5GS-S-NSSAIC bit indicating "UE is allowed to re-attempt the procedure in N1 mode with a different S-NSSAI".
The SMF shall send the SM PDU SESSION ESTABLISHMENT REJECT message.

Upon receipt of a PDU SESSION ESTABLISHMENT REJECT message and a PDU session ID, using the NAS transport procedure as specified in subclause 8.5.1.2, the UE shall stop timer Tx shall release the allocated PTI value and shall consider that the PDU session was not established.
If the DN authentication of the UE was performed and completed unsuccessfully, the SMF shall include the 5GSM cause value #xx: "DN authentication failed" in the 5GSM cause IE of the PDU SESSION ESTABLISHMENT REJECT message and shall set the EAP message IE of the PDU SESSION ESTABLISHMENT REJECT message to an EAP-failure message as specified in IETF RFC 3748 [25], provided by the DN.

Editor’s note:
The UE behaviour when the UE receives the 5GSM cause value #yy "Requested DNN not supported in current tracking area" is FFS.

If the 5GSM cause value is #26 "insufficient resources", the Back-off timer value IE is included, the Re-attempt indicator IE is included, and the 5GS-S-NSSAIC bit of the Re-attempt indicator IE indicates "UE is not allowed to re-attempt the procedure in N1 mode regardless of S-NSSAI", the UE shall take different actions depending on the timer value received for timer Tsm1 in the Back-off timer value:
1)
If the timer value indicates neither zero nor deactivated and a DNN was included in the PDU SESSION ESTABLISHMENT REQUEST message, the UE shall stop timer Tsm1 associated with the corresponding DNN, if it is running. If the timer value indicates neither zero nor deactivated and no DNN was included in the PDU SESSION ESTABLISHMENT REQUEST message and the request type was different from "initial emergency request", the UE shall stop timer Tsm1 associated with no DNN if it is running. The UE shall then start timer Tsm1 with the value provided in the Back-off timer value IE and:
-
shall not send another PDU SESSION ESTABLISHMENT REQUEST,or PDU SESSION MODIFICATION REQUEST message for the same DNN that was sent by the UE, until timer Tsm1 expires or timer Tsm1 is stopped; and
-

shall not send another PDU SESSION ESTABLISHMENT REQUEST message without an DNN 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 DNN provided by the UE, if no DNN was included in the PDU SESSION ESTABLISHMENT REQUEST message and the request type was different from "initial emergency request", until timer Tsm1 expires or timer Tsm1 is stopped.
The UE shall not stop timer Tsm1 upon a PLMN change or inter-system change;
2)
if the timer value indicates that this timer is deactivated and a DNN was included in the PDU SESSION ESTABLISHMENT REQUEST message, the UE shall stop timer Tsm1 associated with the corresponding DNN, if it is running. If the timer value indicates that this timer is deactivated and no DNN was included in the PDU SESSION ESTABLISHMENT REQUEST message and the request type was different from "initial emergency request", the UE shall stop timer Tsm1 associated with no DNN if it is running. The UE:
-
shall not send another PDU SESSION ESTABLISHMENT REQUEST, or PDU SESSION MODIFICATION REQUEST for the same DNN until the UE is switched off or the USIM is removed, or the UE receives an 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; and
-
shall not send another PDU SESSION ESTABLISHMENT REQUEST message without an DNN 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 DNN provided by the UE, if no DNN was included in the PDU SESSION ESTABLISHMENT REQUEST message and the request type was different from "initial emergency request", until the UE is switched off or the USIM is removed, or the UE receives an PDU SESSION MODIFICATION REQUEST message for a non-emergency PDU session established without an DNN provided by the UE, or 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 DNN provided by the UE.
The timer Tsm1 remains deactivated upon a PLMN change or inter-system change; and
3)
if the timer value indicates zero, the UE:
-
shall stop timer Tsm1 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; and
-
if no DNN was included in the PDU SESSION ESTABLISHMENT REQUEST message and the request type was different from "initial emergency request ", the UE shall stop timer Tsm1 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 without an DNN provided by the UE.
If the Back-off timer value IE is not included, then the UE may send another PDU SESSION ESTABLISHMENT REQUEST or PDU SESSION MODIFICATION REQUEST message for the same DNN or without a DNN.
When the timer Tsm1 is running or the timer is deactivated, the UE is allowed to initiate a PDU session establishment procedure for emergency services.
If the timer Tsm1 is running when the UE enters state5GMM-DEREGISTERED, the UE remains switched on, and the USIM in the UE remains the same, then timer Tsm1 is kept running until it expires or it is stopped.
If the UE is switched off when the timer Tsm1 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 Tsm1 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 #26 "insufficient resources", the Back-off timer value IE is included, the Re-attempt indicator IE is included, and the 5GS-S-NSSAIC bit of the Re-attempt indicator IE indicates "UE is allowed to re-attempt the procedure in N1 mode with a different S-NSSAI", the UE shall take different actions depending on the timer value received for timer Tsm2 in the Back-off timer value:

1)
If the timer value indicates neither zero nor deactivated, the UE shall stop timer Tsm2 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 then start timer Tsm2 with the value provided in the Back-off timer value IE. The UE shall not send another PDU SESSION ESTABLISHMENT REQUEST with request type different from "initial emergency request", or PDU SESSION MODIFICATION REQUEST message for the same [S-NSSAI, DNN] combination that was sent by the UE, until timer Tsm2 expires or timer Tsm2 is stopped;

The UE shall not stop timer Tsm2 upon a PLMN change or inter-system change;

2)
if the timer value indicates that this timer is deactivated, the UE shall stop timer Tsm2 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 with request type different from "initial emergency request", or PDU SESSION MODIFICATION REQUEST for the same [S-NSSAI, DNN] combination that was sent by the UE, until the UE is switched off or the USIM is removed, or the UE receives an 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

The timer Tsm2 remains deactivated upon a PLMN change or inter-system change; and

3)
if the timer value indicates zero, the UE shall stop timer Tsm2 associated with the same [S-NSSAI, DNN] combination that was sent by the UE, if running, and may send another PDU SESSION ESTABLISHMENT REQUEST, or PDU SESSION MODIFICATION REQUEST message for the same [S-NSSAI, DNN] combination.

If the Back-off timer value IE is not included, then the UE may send another PDU SESSION ESTABLISHMENT REQUEST or PDU SESSION MODIFICATION REQUEST message for the same [S-NSSAI, DNN] combination.
When the timer Tsm2 is running or the timer is deactivated, the UE is allowed to initiate a PDU session establishment procedure for emergency services.
If the timer Tsm2 is running when the UE enters state5GMM-DEREGISTERED, the UE remains switched on, and the USIM in the UE remains the same, then timer Tsm2 is kept running until it expires or it is stopped.
If the UE is switched off when the timer Tsm2 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 Tsm2 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.

* * * Next Change * * * *

9.5.4.4
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;

Editor's note:
Further 5GSM causes are FFS.
The SMF may include a Back-off timer value IE and the Re-attempt indicator IE with 5GS-S-NSSAIC bit indicating "UE is not allowed to re-attempt the procedure in N1 mode regardless of S-NSSAI" 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 to use AC11–15 in selected PLMN or the request type was set to "initial emergency request" for the establishment of the PDU session, the network shall not include a Back-off timer value IE and the Re-attempt indicator IE  with 5GS-S-NSSAIC bit indicating "UE is not allowed to re-attempt the procedure in N1 mode regardless of S-NSSAI".
The SMF may include a Back-off timer value IE and the Re-attempt indicator IE with 5GS-S-NSSAIC bit indicating "UE is allowed to re-attempt the procedure in N1 mode with a different S-NSSAI" 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 to use AC11–15 in selected PLMN or the request type is set to "initial emergency request" for the establisment of the PDU session, the network shall not include a Back-off timer value IE and the Re-attempt indicator IE with 5GS-S-NSSAIC bit indicating "UE is allowed to re-attempt the procedure in N1 mode with a different S-NSSAI".
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 8.5.1.2, the UE shall stop timer Tk, 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", the Back-off timer value IE is included, the Re-attempt indicator IE is included, and the 5GS-S-NSSAIC bit of the Re-attempt indicator IE indicates "UE is not allowed to re-attempt the procedure in N1 mode regardless of S-NSSAI", the UE shall take different actions depending on the timer value received for timer Tsm1 in the Back-off timer value:

1)
If the timer value indicates neither zero nor deactivated, the UE shall stop timer Tsm1 associated with the corresponding DNN, if it is running. The UE shall then start timer Tsm1 with the value provided in the Back-off timer value IE and shall not send another PDU SESSION ESTABLISHMENT REQUEST, or PDU SESSION MODIFICATION REQUEST message for the same DNN that was sent by the UE, until timer Tsm1 expires or timer Tsm1 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", the UE shall stop the timer Tsm1 associated with no DNN if it is running. The UE shall start timer Tsm1 with the received value and not send another PDU SESSION ESTABLISHMENT REQUEST message without an DNN 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 DNN provided by the UE, until timer Tsm1 expires or timer Tsm1 is stopped.
The UE shall not stop timer Tsm1 upon a PLMN change or inter-system change.
2)
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 an 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 an DNN 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 DNN and with request type different from "initial emergency request", 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 an PDU SESSION MODIFICATION REQUEST message for a non-emergency PDU session established without an 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 an DNN provided by the UE.
The timer Tsm1 remains deactivated upon a PLMN change or inter-system change.
3)
if the timer value indicates zero, the UE shall stop timer Tsm1 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 an DNN for the establishment of the PDU session and the request type was different from " initial emergency request ", the UE shall stop timer Tsm1 associated with no DNN, if running, and may send another PDU SESSION ESTABLISHMENT REQUEST message without an DNN, or another PDU SESSION MODIFICATION REQUEST message established without an DNN provided by the UE.
If the Back-off timer value IE is not included, 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 Tsm1 is running when the UE enters state5GMM-DEREGISTERED, the UE remains switched on, and the USIM in the UE remains the same, then timer Tsm1 is kept running until it expires or it is stopped.
If the UE is switched off when the timer Tsm1 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 Tsm1 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 #26 "insufficient resources", the Back-off timer value IE is included, the Re-attempt indicator IE is included, and the 5GS-S-NSSAIC bit of the Re-attempt indicator IE indicates "UE is allowed to re-attempt the procedure in N1 mode with a different S-NSSAI", the UE shall take different actions depending on the timer value received for timer Tsm2 in the Back-off timer value:

1)
If the timer value indicates neither zero nor deactivated, the UE shall stop timer Tsm2 associated with the same [S-NSSAI, DNN] combination as that the UE provided when the PDU session is establishe, if it is running. The UE shall then start timer Tsm2 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, DNN] combination that was sent by the UE, until timer Tsm2 expires or timer Tsm1 is stopped.
The UE shall not stop timer Tsm1 upon a PLMN change or inter-system change.

2)
if the timer value indicates that this timer is deactivated, the UE shall stop timer Tsm2 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 an 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

The timer Tsm2 remains deactivated upon a PLMN change or inter-system change.

3)
if the timer value indicates zero, the UE shall stop timer Tsm2 associated with the same [S-NSSAI, DNN] combination, if running, and may send another PDU SESSION ESTABLISHMENT REQUEST, or PDU SESSION MODIFICATION REQUEST message for the same [S-NSSAI, DNN] combination.

If the Back-off timer value IE is not included, then the UE may send another PDU SESSION ESTABLISHMENT REQUEST or PDU SESSION MODIFICATION REQUEST message for the same [S-NSSAI, DNN] combination.

When the timer Tsm2 is running or the timer is deactivated, the UE is allowed to initiate a PDU session establishment procedure for emergency services.
If the timer Tsm2 is running when the UE enters state5GMM-DEREGISTERED, the UE remains switched on, and the USIM in the UE remains the same, then timer Tsm2 is kept running until it expires or it is stopped.
If the UE is switched off when the timer Tsm2 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 Tsm2 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.

* * * Next Change * * * *

9.5.5.3
Network-requested PDU session modification procedure accepted by the UE
Upon receipt of the PDU SESSION MODIFICATION COMMAND message, if the UE provided a DNN for the establishment of the PDU session, the UE shall stop timer Tsm1, if it is running for the DNN provided by the UE. 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", the UE shall stop the timer Tsm1 associated with no DNN if it is running. If the MODIFY EPS BEARER CONTEXT REQUEST message was received for an emergency PDU session, the UE shall not stop the timer Tsm1 associated with no DNN if it is running.
Upon receipt of the PDU SESSION MODIFICATION COMMAND message, the UE shall stop timer Tsm2 associated with the same [S-NSSAI, DNN] combination as that the UE provided when the PDU session is establishe, if it is running. 
Upon receipt of a PDU SESSION MODIFICATION COMMAND message and a PDU session ID, using the NAS transport procedure as specified in subclause 8.5.1.2, if the UE accepts the PDU SESSION MODIFICATION COMMAND message, the UE considers the PDU session as modified and the UE shall create a PDU SESSION MODIFICATION COMPLETE message.

If the PDU SESSION MODIFICATION COMMAND message contains the PTI value allocated in the UE-requested PDU session modification procedure, the UE shall release the PTI value indicated by the PTI IE and shall stop the timer Tk.
If the selected SSC mode of the PDU session is "SSC mode 3" and the PDU SESSION MODIFICATION COMMAND messages includes the 5GSM cause IE set to #39 "reactivation requested", the UE may re-initiate the UE-requested PDU session establishment procedure as specified in subclause 9.5.2 for the PDU session type, the SSC mode, the DNN, and the S-NSSAI as provided in the UE-requested PDU session establishment procedure of the present PDU session, after the complete of the network-requested PDU session modification procedure.

The UE shall transport the PDU SESSION MODIFICATION COMPLETE message and the PDU session ID, using the NAS transport procedure as specified in subclause 8.5.1.2.
Upon receipt of a PDU SESSION MODIFICATION COMPLETE message, the SMF shall stop timer Tm and shall consider the PDU session as modified.
* * * Next Change * * * *

9.5.6.1
General
The purpose of the UE-requested PDU session release procedure is to enable by the UE to request a release of a PDU session.
The UE is allowed to initiate the PDU session release procedure even if the timer Tsm1 is running.
The UE is allowed to initiate the PDU session release procedure even if the timer Tsm2 is running.
* * * Next Change * * * *
9.5.7.3
Network-requested PDU session release procedure accepted by the UE
Upon receipt of an PDU SESSION RELEASE COMMAND message and a PDU session ID, using the NAS transport procedure as specified in subclause 8.5.1.2, the UE considers the PDU session as released and the UE shall create an PDU SESSION RELEASE COMPLETE message.

If the PDU SESSION RELEASE COMMAND message contains the PTI value allocated in the UE-requested PDU session release procedure, the UE shall release the PTI value indicated by the PTI IE and shall stop the timer Tz.
If the PDU SESSION RELEASE COMMAND messages includes the 5GSM cause IE set to 5GSM cause #39 "reactivation requested", the UE should re-initiate the UE-requested PDU session establishment procedure as specified in subclause 9.5.2 for the PDU session type, the SSC mode, the DNN, and the S-NSSAI as provided in the UE-requested PDU session establishment procedure of the released PDU session, after completion of the network-requested PDU session release procedure.
If the PDU SESSION RELEASE COMMAND includes 5GSM cause #39 "reactivation requested" and the UE provided a DNN for the establishment of the PDU session, the UE shall stop timer Tsm1 if it is running for the DNN provided by the UE. The UE should then re-initiate the UE requested PDU session establishment procedure 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", the UE shall stop the timer Tsm1 associated with no DNN if it is running, and should re-initiate the UE requested PDU session establishment procedure without including a DNN. If the PDU SESSION RELEASE COMMAND message was received for an emergency PDU session, the UE shall not stop the timer Tsm1 associated with no DNN if it is running. 
If the PDU SESSION RELEASE COMMAND includes 5GSM cause #39 "reactivation requested", the UE shall stop timer Tsm2 if it is running for the same [S-NSSAI, DNN] combination provided by the UE. The UE should then re-initiate the UE requested PDU session establishment procedure for the same [S-NSSAI, DNN] combination.
NOTE:
User interaction is necessary in some cases when the UE cannot re-initiate the UE-requested PDU session establishment procedure automatically.

Editor's note:
When the UE re-initiates the UE-requested PDU session establishment procedure, it is FFS how to ensure routing to the SMF serving the released PDU session and whether the PDU session ID is reused.
The UE shall transport the PDU SESSION RELEASE COMPLETE message and the PDU session ID, using the NAS transport procedure as specified in subclause 8.5.1.2.
Upon receipt of a PDU SESSION RELEASE COMPLETE message, the SMF shall stop timer Ty and shall consider the PDU session as released.
* * * Next Change * * * *
9.9.1
Causes related to nature of request

Cause #26 – Insufficient resources


This 5GSM cause is by the network to indicate that the requested service cannot be provided due to insufficient resources. 

Cause #50 – PDU session type IPv4 only allowed


This 5GSM cause is used by the network to indicate that only PDU session type IPv4 is allowed for the requested IP connectivity.

Cause #51 – PDU session type IPv6 only allowed


This 5GSM cause is used by the network to indicate that only PDU session type IPv6 is allowed for the requested IP connectivity.

Cause #yy – Requested DNN not supported in current tracking area


This 5GSM cause is used by the network to indicate that the procedure requested by the UE was rejected as the requested DNN is not supported in the current the current tracking area.
* * * Change * * *
9.6.3
 PDU session establishment reject

9.6.3.1
Message definition
The PDU SESSION ESTABLISHMENT REJECT message is sent by the network to the UE in response to PDU SESSION ESTABLISHMENT REQUEST message and indicates unsuccessful establishment of a PDU session.

Message type:
PDU SESSION ESTABLISHMENT REJECT

Significance:

dual

Direction:


network to UE
Table 9.6.3.1.1: PDU SESSION ESTABLISHMENT REJECT message content

	IEI
	Information Element
	Type/Reference
	Presence
	Format
	Length

	
	Extended protocol discriminator
	Extended protocol discriminator
6.6.6.2
	M
	V
	1

	
	PDU session ID
	PDU session ID

6.6.6.4
	M
	V
	1/2

	
	Spare half octet
	Spare half octet

6.6.6.4
	M
	V
	1/2

	
	PTI
	Procedure transaction identity
6.6.6.5
	M
	V
	1

	
	PDU SESSION ESTABLISHMENT REJECT message identity
	Message type

6.6.6.6
	M
	V
	1

	
	5GSM cause
	5GSM cause

9.x.6
	M
	V
	1

	x
	EAP message
	EAP message
8.7.30
	O
	TLV-E
	7-1503

	7B
	Extended protocol configuration options
	Extended protocol configuration options

9.x.3
	O
	TLV-E
	4-65538

	37
	Back-off timer value
	GPRS timer 3
9.7.a
	O
	TLV
	3

	6B
	Re-attempt indicator
	Re-attempt indicator

9.7.b
	O
	TLV
	3


9.6.3.2
Extended protocol configuration options
This IE is included in the message when the network wishes to transmit (protocol) data (e.g. configuration parameters, error codes or messages/events) to the UE.
9.6.3.3
EAP message
This IE is included when the external DN unsuccessfully performed authentication and authorization of the UE using EAP.
9.6.3.x
Back-off timer value

This IE is included when the network requests a minimum time interval before procedure retry is allowed.
9.6.3.y
Re-attempt indicator

This IE is included only when the back-off timer value is included.
* * * Change * * *
9.6.8
PDU session modification reject
9.6.8.1
Message definition
The PDU SESSION MODIFICATION REJECT message is sent by the network to the UE to indicate rejection of the PDU SESSION MODIFICATION REQUEST.
Message type:
PDU SESSION MODIFICATION REJECT
Significance:

dual

Direction:


network to UE

Table 9.6.8.1.1: PDU SESSION MODIFICATION REJECT message content

	IEI
	Information Element
	Type/Reference
	Presence
	Format
	Length

	
	Extended protocol discriminator
	Extended protocol discriminator
6.6.6.2
	M
	V
	1

	
	PDU session ID
	PDU session ID

6.6.6.4
	M
	V
	1/2

	
	Spare half octet
	Spare half octet

6.6.6.4
	M
	V
	1/2

	
	PTI
	Procedure transaction identity
6.6.6.5
	M
	V
	1

	
	PDU SESSION MODIFICATION REJECT message identity
	Message type

6.6.6.6
	M
	V
	1

	
	5GSM cause
	5GSM cause

9.x.6
	M
	V
	1

	7B
	Extended protocol configuration options
	Extended protocol configuration options

9.x.3
	O
	TLV-E
	4-65538

	37
	Back-off timer value
	GPRS timer 3
9.7.a
	O
	TLV
	3

	6B
	Re-attempt indicator
	Re-attempt indicator

9.7.b
	O
	TLV
	3


9.6.8.2
Extended protocol configuration options
This IE is included in the message when the network wishes to transmit (protocol) data (e.g. configuration parameters, error codes or messages/events) to the UE.
9.6.8.x
Back-off timer value

This IE is included when the network requests a minimum time interval before procedure retry is allowed.
9.6.8.y
Re-attempt indicator

This IE is included only when the back-off timer value is included.
* * * Change * * *
9.6.14
PDU session release command
9.6.14.1
Message definition
The PDU SESSION RELEASE COMMAND message is sent by the network to the UE to indicate a release of a PDU session.

Message type:
PDU SESSION RELEASE COMMAND
Significance:

dual

Direction:


network to UE
Table 9.6.14.1.1: PDU SESSION RELEASE COMMAND message content

	IEI
	Information Element
	Type/Reference
	Presence
	Format
	Length

	
	Extended protocol discriminator
	Extended protocol discriminator
6.6.6.2
	M
	V
	1

	
	PDU session ID
	PDU session ID

6.6.6.4
	M
	V
	1/2

	
	Spare half octet
	Spare half octet

6.6.6.4
	M
	V
	1/2

	
	PTI
	Procedure transaction identity
6.6.6.5
	M
	V
	1

	
	PDU SESSION RELEASE COMMAND message identity
	Message type

6.6.6.6
	M
	V
	1

	
	5GSM cause
	5GSM cause

9.x.6
	M
	V
	1

	7B
	Extended protocol configuration options
	Extended protocol configuration options

9.x.3
	O
	TLV-E
	4-65538

	37
	Back-off timer value
	GPRS timer 3
9.7.a
	O
	TLV
	3

	6B
	Re-attempt indicator
	Re-attempt indicator

9.7.b
	O
	TLV
	3


9.6.1.2
Extended protocol configuration options
This IE is included in the message when the network wishes to transmit (protocol) data (e.g. configuration parameters, error codes or messages/events) to the UE.
9.6.14.x
Back-off timer value

This IE is included when the network requests a minimum time interval before procedure retry is allowed.
9.6.14.y
Re-attempt indicator

This IE is included only when the back-off timer value is included.
* * * Change * * *
9.7.a
GPRS timer 3

See subclause 10.5.7.4A in 3GPP TS 24.008 [12].
* * * Change * * *
9.7.a
Re-attempt indicator
The purpose of the re-attempt indicator information element is to indicate a condition under which the UE is allowed in the current PLMN for the same DNN to re-attempt a 5GSM procedure corresponding to the 5GSM procedure of the 5GSM message carrying the re-attempt indicator information element.
The re-attempt indicator information element is coded as shown in figure 9.7.a.1 and table 9.7.a.1.
The re-attempt indicator is a type 4 information element with length of 3 octets.
	8
	7
	6
	5
	4
	3
	2
	1
	

	Reattempt indicator IEI
	octet 1

	Length of Reattempt indicator contents
	octet 2

	0

Spare
	0

Spare
	0

Spare
	0

Spare
	5GS-S-NSSAIC
	0

Spare
	0

Spare
	0

Spare
	octet 3


Figure 9.7.a.1: Re-attempt indicator information element
Table 9.7.a.1: Re-attempt indicator information element
	5GS-S-NSSAIC (octet 3, bit 4)
0
UE is allowed to re-attempt the procedure in N1 mode with a different S-NSSAI
1
UE is not allowed to re-attempt the procedure in N1 mode regardless of S-NSSAI
Bits 1 to 3 and 5 to 8 of octet 3 are spare and shall be encoded as zero.


