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2. Reason for Change
2.1 Problem description
TR 24.890 contains the following editor's notes:
--------------

8.5.1.1.2.1.1.4
Abnormal cases on the network side
The following abnormal cases in AMF are identified:

a)
the AMF does not have a PDU session routing context for the PDU session ID of the UL SM MESSAGE TRANSPORT message and the UE, the request type IE of the UL SM MESSAGE TRANSPORT message is set to "initial request", and the SMF selection fails.

Editor's note:
Handling of this abnormal case is FFS
...

b)
the AMF does not have a PDU session routing context for the PDU session ID of the UL SM MESSAGE TRANSPORT message and the UE, the request type IE of the UL SM MESSAGE TRANSPORT message 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 UL SM MESSAGE TRANSPORT message, if the DNN is included in the NAS SM MESSAGE TRANSPORT message; or

2)
the default DNN, if the DNN is not included in the UL SM MESSAGE TRANSPORT message.

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 authorized DNN for the UE) and the SM messages are retransmitted, then the UE will retransmit the SM message in a new UL SM MESSAGE TRANSPORT message and the AMF needs to repeat the SMF selection again with the same failure.
2.2 Possible solutions

2.2.1 Alternative-1
UE-initiated NAS transport procedure is extended with an UL SM MESSAGE TRANSPORT ACCEPT message or an UL SM MESSAGE TRANSPORT REJECT message, which AMF sends upon reception and handling of UL SM MESSAGE TRANSPORT REQUEST message. Only up to one UE-initiated NAS transport procedure would be run at any given time.
If the AMF is able to forward 5GSM message of UL SM MESSAGE TRANSPORT REQUEST message, the AMF sends UL SM MESSAGE TRANSPORT ACCEPT message. 

If the AMF is unable to forward 5GSM message of UL SM MESSAGE TRANSPORT REQUEST message, the AMF sends UL SM MESSAGE TRANSPORT REJECT message. The UL SM MESSAGE TRANSPORT REJECT message contains a cause.

As reliability is provided on SM transport layer, the 5GSM procedures will not need to retransmit 5GSM messages.

If transport of 5GSM message fails, the 5GSM procedure will consider the 5GSM procedure as unsuccessfully completed.

2.2.2 Alternative-2
If the AMF is unable to forward 5GSM message of UL SM MESSAGE TRANSPORT message, the AMF sends 5GMM STATUS message. The 5GMM STATUS message contains a 5GMM message container IE containing the UL SM MESSAGE TRANSPORT message, and a cause.

If the UE receives a 5GMM STATUS message with 5GMM message container IE containing the UL SM MESSAGE TRANSPORT message containing a 5GSM message, the 5GMM layer informs the 5GSM layer about non-delivery of the 5GSM message.
Based on non-delivery of the 5GSM message, the 5GSM procedure will stop any retransmissions of the 5GSM message and consider the 5GSM procedure as unsuccessfully completed.

2.2.3 Alternative-3
AMF is configured with a SMF for rejection. 

AMF routes any SM message which is unable to route forward to the SMF for rejection. The SMF rejects the 5GSM request message with appropriate 5GSM response message.
2.2.4 Alternative-4
Do nothing and live with retransmissions in case of AMF not being able to select an SMF.
2.3 Evaluation

Alternative-1 requires two NAS messages to transport a 5G SM message while the existing procedure requires only 1 NAS message.

Alternative-3 requires deployment of an SMF. The SMF does not need to be fully functional - it only needs to be able to reject the 5GSM message from the UE.
Alternative-4 does not solve the problem.

4. Proposal

It is proposed to apply alternative-2.

It is proposed to agree the following changes to 3GPP TR 24.890.
* * * Change * * *
8.5.1.1.2.1.1.4
Abnormal cases on the network side
The following abnormal cases in AMF are identified:

a)
if the AMF does not have a PDU session routing context for the PDU session ID of the UL SM MESSAGE TRANSPORT message and the UE, the request type IE of the UL SM MESSAGE TRANSPORT message is set to "initial request", and the SMF selection fails, then the AMF shall create a 5GMM STATUS message. The AMF shall set the 5GMM message container IE of the 5GMM STATUS message to the UL SM MESSAGE TRANSPORT message. The AMF shall set the cause IE of the 5GMM STATUS message to a cause indicating cause of failure. The AMF shall send the 5GMM STATUS message to the UE.

b)
if the AMF does not have a PDU session routing context for the PDU session ID of the UL SM MESSAGE TRANSPORT message and the UE, the request type IE of the UL SM MESSAGE TRANSPORT message 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 UL SM MESSAGE TRANSPORT message, if the DNN is included in the NAS SM MESSAGE TRANSPORT message; or

2)
the default DNN, if the DNN is not included in the UL SM MESSAGE TRANSPORT message.



then the AMF shall create a 5GMM STATUS message. The AMF shall set the 5GMM message container IE of the 5GMM STATUS message to the UL SM MESSAGE TRANSPORT message. The AMF shall set the cause IE of the 5GMM STATUS message to a cause indicating cause of failure. The AMF shall send the 5GMM STATUS message to the UE.
c)
if the AMF does not have a PDU session routing context for the PDU session ID of the UL SM MESSAGE TRANSPORT message and the UE, and the request type IE of the UL SM MESSAGE TRANSPORT message is  not provided, then the AMF shall create a 5GMM STATUS message. The AMF shall set the 5GMM message container IE of the 5GMM STATUS message to the UL SM MESSAGE TRANSPORT message. The AMF shall set the cause IE of the 5GMM STATUS message to a cause indicating cause of failure. The AMF shall send the 5GMM STATUS message to the UE.

d)
if the AMF has a PDU session routing context for the PDU session ID of the UL SM MESSAGE TRANSPORT message and the UE, the request type IE of the UL SM MESSAGE TRANSPORT message is set to "initial request" and the AMF has not received a reallocation requested indication, the AMF should forward the SM message, the PDU session ID, the S-NSSAI (if received), the DNN (if received) and the request type of the UL SM MESSAGE TRANSPORT message towards the SMF ID of the PDU session routing context.

e)
if the AMF has a PDU session routing context for the PDU session ID of the UL SM MESSAGE TRANSPORT message and the UE, the PDU session routing context indicates that the PDU session is an emergency PDU session, the request type IE of the UL SM MESSAGE TRANSPORT message is set to "initial emergency request", the AMF should forward the SM message, the PDU session ID, the S-NSSAI (if received), the DNN (if received) and the request type of the UL SM MESSAGE TRANSPORT message 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 of the UL SM MESSAGE TRANSPORT message and the UE, the request type IE of the UL SM MESSAGE TRANSPORT message 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 PDU session routing context contains reallocated SMF ID, the AMF should forward the SM message, the PDU session ID, the S-NSSAI (if received), the DNN (if received) and the request type of the UL SM MESSAGE TRANSPORT message towards the reallocated SMF ID of the PDU session routing context.

* * * Change * * *
8.5.1.1.2.1.1.5
UE-initiated SM message transport initiation not accepted by the network
Upon reception of 5GMM STATUS message with the 5GMM message container IE containing an UL SM MESSAGE TRANSPORT message, the UE passes a non-delivery indication along with the SM message of the UL SM MESSAGE TRANSPORT message to the 5GSM procedures specified in clause 9.
* * * Change * * *
9.4.2.5
Abnormal cases in the UE

The following abnormal cases can be identified:

a)
Tx expired
Editor's note:
Further abnormal cases in the UE are FFS.
b)
Upon receiving a non-delivery indication along with a PDU SESSION ESTABLISHMENT REQUEST message with PTI IE set to the allocated PTI value, the UE shall stop timer Tx, shall release the allocated PTI value and shall consider that the PDU session is not established.
* * * Change * * *
9.4.4.5
Abnormal cases in the UE

The following abnormal cases can be identified:

a)
Tk expired
Editor's note:
Further abnormal cases are FFS.

b)
Upon receiving a non-delivery indication along with a PDU SESSION MODIFICATION REQUEST message with PTI IE set to the allocated PTI value, the UE shall stop timer Tk, shall release the allocated PTI value and shall consider that the PDU session is not modified.
* * * Change * * *
9.4.6.5
Abnormal cases in the UE

The following abnormal cases can be identified:

a)
Tz expired
Editors' note:
Further abnormal cases are FFS.
b)
Upon receiving a non-delivery indication along with a PDU SESSION RELEASE REQUEST message with PTI IE set to the allocated PTI value, the UE shall stop timer Tz, shall release the allocated PTI value and shall consider that the PDU session is not released.
