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1. Introduction

This document is a revision of C1-175409.

On top of the stage-3 reasons justifying why AMF needs to be able to inform the UE about impossibility to route 5GSM message to SMF, this document also identifies stage-2 requirements for such handling.

2. Reason for Change

TS 24.501 contains the following editor's notes:

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

5.4.5.2.4
Abnormal cases on the network side
The following abnormal cases in AMF are identified:
a)
the Old PDU session ID IE is not included in the UL NAS TRANSPORT message, the AMF does not have a PDU session routing context for the PDU session ID and the UE, the Request type IE is set to "initial request", and the SMF selection fails
Editor's note:
Handling of this abnormal case is FFS
b)
the Old PDU session ID IE is included in the UL NAS TRANSPORT message, the AMF has a PDU session routing context for the old PDU session ID and the UE, the Request type IE is set to "initial request", the AMF received a reallocation requested indication from the SMF indicating that the SMF is to be reallocated, and the SMF selection fails

Editor's note:
Handling of this abnormal case is FFS
...
d)
the AMF does not have a PDU session routing context for the PDU session ID and the UE, the Request type IE is set to "existing PDU session", and the user’s subscription context obtained from the UDM does not contain an SMF ID corresponding to:

1)
the DNN of the DNN IE, if the DNN IE is included; or
2)
the default DNN, if the DNN IE is not included.
Editor's note:
Handling of this abnormal case is FFS
...
--------------

Similar error can also occur when request type is not provided by the UE.

If no handling is defined for the cases above, the failure is due to a permanent cause (e.g. the requested DNN is not used in the network) and the SM messages are retransmitted, then the UE will retransmit the SM message in a new UL NAS TRANSPORT message and the AMF needs to repeat the SMF selection again with the same failure.

TS 23.501 v15.0.0 also enables the AMF to provide the UE with a back-off timer in case of congestion:

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

5.19.7.3
DNN based congestion control

...

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.

...

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

and
--------------------

5.19.7.4
S-NSSAI based congestion control

...

-
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;

...

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

Therefore, it is propose to enable AMF:

-
to inform the UE about no possibility to forward the 5GSM message to SMF;

-
to provide a cause; and

-
to provide back-off timer in case of congestion.

4. Proposal

It is proposed to agree the following changes to 3GPP TS 24.501.
* * * Change * * *
5.4.5.2.4
Abnormal cases on the network side
The following abnormal cases in AMF are identified:
a)
if the Old PDU session ID IE is not included in the UL NAS TRANSPORT message, the AMF does not have a PDU session routing context for the PDU session ID and the UE, the Request type IE is set to "initial request", and the SMF selection fails then the AMF shall send to the UE an unroutable indication.

b)
if the Old PDU session ID IE is included in the UL NAS TRANSPORT message, the AMF has a PDU session routing context for the old PDU session ID and the UE, the Request type IE is set to "initial request", the AMF received a reallocation requested indication from the SMF indicating that the SMF is to be reallocated, and the SMF selection fails then the AMF shall send to the UE an unroutable indication.

c)
the Old PDU session ID IE is not included in the UL NAS TRANSPORT message and the AMF has not received a reallocation requested indication from the SMF
Editor's note:
Handling of this abnormal case is FFS
d)
if the AMF does not have a PDU session routing context for the PDU session ID and the UE, the Request type IE is set to "existing PDU session", and the user’s subscription context obtained from the UDM does not contain an SMF ID corresponding to:
1)
the DNN of the DNN IE, if the DNN IE is included; or
2)
the default DNN, if the DNN IE is not included;

then the AMF shall send to the UE an unroutable indication.

e)
if the Old PDU session ID IE is included in the UL NAS TRANSPORT message, and the AMF has a PDU session routing context for the PDU session ID and the UE, the Request type IE is set to "initial request" and the AMF has not received a reallocation requested indication, the AMF should forward the 5GSM message, the PDU session ID, the old PDU session ID, the S-NSSAI (if received), the DNN (if received) and the request type towards the SMF ID of the PDU session routing context
f)
if the AMF has a PDU session routing context for the PDU session ID and the UE, the PDU session routing context indicates that the PDU session is an emergency PDU session, the Request type IE is set to "initial emergency request", the AMF should forward the 5GSM message, the PDU session ID, the S-NSSAI (if configured), the DNN (if configured) and the request type towards the SMF ID of the PDU session routing context
g)
if the Old PDU session ID IE is included in the UL NAS TRANSPORT message, and the AMF has a PDU session routing context for the PDU session ID and the UE, the Request type IE is set to "initial request", the AMF has received a reallocation requested indication from the SMF indicating that the SMF is to be reallocated, and the old PDU session routing context contains reallocated SMF ID, the AMF should forward the 5GSM message, the PDU session ID, the old PDU session ID, the S-NSSAI (if received), the DNN (if received) and the request type towards the reallocated SMF ID of the PDU session routing context
h)
if the Request type IE is set to "initial emergency request" and the S-NSSAI or the DNN is received, the AMF ignores the received S-NSSAI or the DNN and uses the emergency DNN or emergency S-NSSAI from the AMF emergency configuration data, if any
i)
if the AMF does not have a PDU session routing context for the PDU session ID and the UE, and the Request type IE of the UL NAS TRANSPORT message is not provided, then the AMF shall send to the UE an unroutable indication.
j)
if the AMF unsuccessfully attempted to forward the 5GSM message, the PDU session ID, the S-NSSAI (if received), the DNN (if received) and the request type (if received) towards a SMF ID, then the AMF may send to the UE an unroutable indication.

In order to send to the UE an unroutable indication, the AMF shall create a UL NAS TRANSPORT UNROUTABLE INDICATION message. The AMF shall set the Payload container type IE of the UL NAS TRANSPORT UNROUTABLE INDICATION message to "N1 SM information", shall set the Payload container IE of the UL NAS TRANSPORT UNROUTABLE INDICATION message to the 5GSM message received in the Payload container IE of the UL NAS TRANSPORT message, and shall set the 5GMM cause IE to an appropriate value.

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

#aa:
unable to route;

#bb:
congestion for DNN;

#cc:
congestion for specific slice and DNN;

If the Request type IE is set to "initial request", the AMF may include a Back-off timer value IE in the UL NAS TRANSPORT UNROUTABLE INDICATION message when the 5GMM cause value #bb "congestion for DNN" is included in the UL NAS TRANSPORT UNROUTABLE INDICATION message. If the 5GMM cause value #bb "congestion for DNN" is included in the UL NAS TRANSPORT UNROUTABLE INDICATION message and the UL NAS TRANSPORT message is received from a UE configured to use AC11 – 15 in selected PLMN, then the AMF shall not include a Back-off timer value IE.

If the Request type IE is set to "initial request", the AMF may include a Back-off timer value IE in the UL NAS TRANSPORT UNROUTABLE INDICATION message when the 5GMM cause #cc "congestion for specific slice and DNN" is included in the UL NAS TRANSPORT UNROUTABLE INDICATION message. If the 5GMM cause #cc "congestion for specific slice and DNN" is included in the UL NAS TRANSPORT UNROUTABLE INDICATION message and the UL NAS TRANSPORT message is received from a UE configured to use AC11 – 15 in selected PLMN, then the AMF shall not include a Back-off timer value IE.

Editor's note
It is FFS whether 5GMM cause #bb "congestion for DNN" and 5GMM cause #cc "congestion for specific slice and DNN" are used or whether 5GMM cause #22 "congestion" together with an indication is be used instead.
The AMF shall send the UL NAS TRANSPORT UNROUTABLE INDICATION message to the UE.
* * * Change * * *
5.4.5.2.x
UE-initiated NAS transport of messages failure
Upon reception of an UL NAS TRANSPORT UNROUTABLE INDICATION message with the Payload container type set to "N1 SM information", the UE passes a unroutable indication along with:

-
the 5GSM message from the Payload container IE of the UL NAS TRANSPORT UNROUTABLE INDICATION message;

-
the 5GMM cause from the 5GMM cause IE of the UL NAS TRANSPORT UNROUTABLE INDICATION message, if included; and

-
the back-off timer from the back-off timer IE of the UL NAS TRANSPORT UNROUTABLE INDICATION message, if included;

to the 5GSM procedures specified in clause 6.
* * * Change * * *
6.4.1.5
Abnormal cases in the UE

The following abnormal cases can be identified:

a)
Expiry of timer T3580

The UE shall, on the first expiry of the timer T3580, retransmit the PDU SESSION ESTABLISHMENT REQUEST message and shall reset and start timer T3580. This retransmission is repeated four times, i.e. on the fifth expiry of timer T3580, the UE shall abort the procedure.
b)
Upon receiving a unroutable indication along with a PDU SESSION ESTABLISHMENT REQUEST message with the PDU session ID IE set to the PDU session ID of the PDU session, the UE shall stop timer T3580 and shall abort the procedure. 


If the 5GMM cause value set to 5GMM cause #bb "congestion for DNN" and a Back-off timer value are received along the unroutable indication, the UE shall take different actions depending on the timer value received for timer T35ab 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 T35ab 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 T35ab associated with no DNN if it is running. The UE shall then start timer T35ab with the value provided in the Back-off timer value IE and:

i)
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 T35ab expires or timer T35ab is stopped; and

ii)
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 T35ab expires or timer T35ab is stopped.

The UE shall not stop timer T35ab 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 T35ab 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 T35ab associated with no DNN if it is running. The UE:
i)
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
ii)
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 T35ab remains deactivated upon a PLMN change or inter-system change; and
3)
if the timer value indicates zero, the UE:
i)
shall stop timer T35ab 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
ii)
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 T35ab 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 5GMM cause value set to 5GMM cause #bb "congestion for DNN" and no Back-off timer value are received along the unroutable indication, 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 T35ab is running or the timer is deactivated, the UE is allowed to initiate a PDU session establishment procedure for emergency services.

If the timer T35ab is running when the UE enters state5GMM-DEREGISTERED, the UE remains switched on, and the USIM in the UE remains the same, then timer T35ab is kept running until it expires or it is stopped.

If the UE is switched off when the timer T35ab 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 T35ab 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 5GMM cause value set to 5GMM cause #cc "congestion for specific slice and DNN" and a Back-off timer value are received along the unroutable indication, the UE shall take different actions depending on the timer value received for timer T35ab in the Back-off timer value:
1)
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. The UE shall then start timer T35cd with the value provided in the Back-off timer value IE. The UE shall not send another PDU SESSION ESTABLISHMENT REQUEST message 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 T35cd expires or timer T35cd is stopped;


The UE shall not stop timer T35cd upon a PLMN change or inter-system change;

2)
if the timer value indicates that this timer is 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. The UE shall not send another PDU SESSION ESTABLISHMENT REQUEST message 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 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

The timer T35cd remains deactivated upon a PLMN change or inter-system change; and
3)
if the timer value indicates zero, the UE shall stop timer T35cd associated with the same [S-NSSAI, DNN] combination that was sent by the UE, if running, and may send another PDU SESSION ESTABLISHMENT REQUEST message, or PDU SESSION MODIFICATION REQUEST message for the same [S-NSSAI, DNN] combination.

If the 5GMM cause value set to 5GMM cause #bb "congestion for DNN" and no Back-off timer value are received along the unroutable indication, 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.
Editor's note:
Further abnormal cases in the UE are FFS.
* * * Change * * *
6.4.2.5
Abnormal cases in the UE

The following abnormal cases can be identified:

a)
Expiry of timer T3581

The UE shall, on the first expiry of the timer T3581, retransmit the PDU SESSION MODIFICATION REQUEST message and shall reset and start timer T3581. This retransmission is repeated four times, i.e. on the fifth expiry of timer T3581, the UE shall abort the procedure and shall release the allocated PTI.
b)
Upon receiving a unroutable indication along with a PDU SESSION MODIFICATION REQUEST message with the PDU session ID IE set to the PDU session ID of the PDU session and with the PTI IE set to the allocated PTI value, the UE shall stop timer T3581, shall release the allocated PTI value and shall abort the procedure.
Editor's note:
Further abnormal cases are FFS.

* * * Change * * *
6.4.3.5
Abnormal cases in the UE

The following abnormal cases can be identified:

a)
Expiry of timer T3582

The UE shall, on the first expiry of the timer T3582, retransmit the PDU SESSION RELEASE REQUEST message and shall reset and start timer T3582. This retransmission is repeated four times, i.e. on the fifth expiry of timer T3582, the UE shall abort the procedure, shall release the allocated PTI, and shall perform the registration procedure for mobility and periodic registration update with a REGISTRATION REQUEST message including the PDU session status IE.
b)
Upon receiving a unroutable indication along with a PDU SESSION RELEASE REQUEST message with the PDU session ID IE set to the PDU session ID of the PDU session and with the PTI IE set to the allocated PTI value, the UE shall stop timer T3582, shall release the allocated PTI value and shall abort the procedure.
Editors' note:
Further abnormal cases are FFS.
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