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1. Introduction
The unstructured data storage function (UDSF) is a network function in the 5GC and it provides a service-based intreface called Nudsf towards control plane network functions, e.g. AMF, SMF.
2. Reason for Change
The UDSF is an optional function that supports storage and retrieval of information as unstructured data by any NF. For example, as decribed in subclause 5.21.2 of 3GPP TS 23.501, the AMF can use the UDSF for the purpose of AMF management (planned removal, failure), where the usecase of the UDSF by the AMF is not limited to the AMF management.

Current description in 3GPP TR 24.890 hinders the AMF from using the UDSF for PDU session routing context management because it implies that the AMF must have a PDU session routing context in order to obtain information required to route a 5GSM message when the AMF receives an UL SM MESSAGE TRANSPORT message or an UL NAS TRANSPORT message.

We believe that the decsiption needs to be changed so that it allows the AMF to fetch context from the UDSF as an implementation option.
3. Conclusions

<Conclusion part (optional)>
4. Proposal

It is proposed to agree the following changes to 3GPP TR 24.890 V1.1.1.
* * * First Change * * * *

7
Coordination between the protocols for 5GS mobility management and 5GS session management

A 5GS session management (5GSM) message is piggybacked in specific 5GS mobility management (5GMM) transport messages. To this purpose, the 5GSM messages can be transmitted in an information element in the 5GMM transport messages. In this case, the UE, the AMF and the SMF execute the 5GMM procedure and the 5GSM procedure in parallel. The success of the 5GMM procedure is not dependent on the success of the piggybacked 5GSM procedure.

The UE can only initiate the 5GSM procedure when there is a 5GMM context established at the UE and the AMF can only forward the 5GSM message for the 5GSM procedure initiated by the SMF when there is a 5GMM context established at the network.

Except for the 5GMM procedures piggybacking 5GSM messages, during 5GMM procedures the UE and the AMF shall suspend the transmission of 5GSM messages.

Editor's note:
Which type of procedure will be included as 5GMM procedure is FFS.

* * * Next Change * * * *

8.5.1.2.2.1.1.3
UE-initiated SM message transport of messages

Upon reception of an UL SM MESSAGE TRANSPORT message, the AMF looks up a PDU session routing context for the PDU session ID of the UL SM MESSAGE TRANSPORT message and the UE and:
a)
if the AMF can acquire a PDU session routing context for the PDU session ID and the UE, and the request type IE is not included in the UL SM MESSAGE TRANSPORT message, the AMF shall forward the SM message, and the PDU session ID of the UL S SM MESSAGE TRANSPORT message towards the SMF ID of the PDU session routing context;

b)
if the AMF can acquire a PDU session routing context for the PDU session ID and the UE, the PDU session routing context indicates that the PDU session is not an emergency PDU session, and the request type IE is included in the UL SM MESSAGE TRANSPORT message and is set to "existing PDU session", the AMF shall 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;

c)
if the AMF can acquire a PDU session routing context for the PDU session ID and the UE, the request type IE is included in the UL SM MESSAGE TRANSPORT message and is set to "initial request" and the AMF received a reallocation requested indication from the SMF indicating that the SMF is to be reused, the AMF shall 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;

d)
if the AMF can acquire a PDU session routing context for the PDU session ID and the UE, the request type IE is included in the UL SM MESSAGE TRANSPORT message and 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 PDU session routing context does not contain reallocated SMF ID:

1)
the AMF shall select an SMF. If the DNN is not included in the UL SM MESSAGE TRANSPORT message, the AMF shall use the default DNN as the DNN. If the S-NSSAI is not included in the UL SM MESSAGE TRANSPORT message, the AMF may determine a default S-NSSAI according to the user's subscription context obtained from UDM and, if determined, the AMF may use the default S-NSSAI as the S-NSSAI; and

NOTE:
SMF selection is out of scope of CT1.

2)
if the SMF selection is successful:

A)
the AMF shall set the reallocated SMF ID of the PDU session routing context to the SMF ID of the selected SMF; and

B)
the AMF shall 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; and

e)
if the AMF cannot acquire a PDU session routing context for the PDU session ID and the UE, and the request type IE is included in the UL SM MESSAGE TRANSPORT message and is set to "initial request":

1)
the AMF shall select an SMF. If the DNN is not included in the UL SM MESSAGE TRANSPORT message, the AMF shall use the default DNN as the DNN. If the S-NSSAI is not included in the UL SM MESSAGE TRANSPORT message and:

A)
if the user’s subscription context from UDM contains one default S-NSSAI only, the AMF may use the default S-NSSAI as the S-NSSAI, and

B)
if the user's subscription context obtained from UDM contains several default S-NSSAIs, the AMF may select one of the default S-NSSAIs based on the operator policy and use the selected S-NSSAI as the S-NSSAI; and

NOTE:
SMF selection is out of scope of CT1.

2)
if the SMF selection is successful:

A)
the AMF shall store a PDU session routing context for the PDU session ID and the UE and shall set the SMF ID in the stored PDU session routing context to the SMF ID of the selected SMF; and

B)
the AMF shall 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; and

f)
if the AMF cannot acquire a PDU session routing context for the PDU session ID and the UE, the request type IE of the UL SM MESSAGE TRANSPORT message is included and is set to "existing PDU session", and the user’s subscription context obtained from the UDM contains 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:
FFS how to obtain the correct SMF ID when the UE has several PDU sessions with a given DNN, each PDU session is provided by a different SMF, and the UE attempts to handover one of those PDU sessions.


then:

1)
the AMF shall store a PDU session routing context for the PDU session ID and the UE, shall set the SMF ID in the stored PDU session routing context to the SMF ID corresponding to the DNN in the user’s subscription context obtained from the UDM; and

2)
the AMF shall 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;

g)
if the AMF cannot acquire a PDU session routing context for the PDU session ID and the UE, the request type IE is included in the UL SM MESSAGE TRANSPORT message and is set to "initial emergency request", and the AMF cannot acquire a PDU session routing context for another PDU session ID of the UE indicating that the PDU session is an emergency PDU session:

1)
the AMF shall select an SMF. The AMF shall use the emergency DNN from the AMF emergency configuration data as the DNN, if configured. The AMF shall use the statically configured SMF from the AMF emergency configuration data, if configured; and

NOTE:
SMF selection is out of scope of CT1.

2)
if the SMF selection is successful:

A)
the AMF shall store a PDU session routing context for the PDU session ID and the UE and shall set the SMF ID in the stored PDU session routing context to the SMF ID of the selected SMF and shall store an indication that the PDU session is an emergency PDU session in the stored PDU session routing context; and

B)
the AMF shall 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; and

h)
if the AMF cannot acquire a PDU session routing context for the PDU session ID and the UE, the request type IE is included in the UL SM MESSAGE TRANSPORT message and is set to "initial emergency request", and the AMF can acquire a PDU session routing context indicating that the PDU session is an emergency PDU session for another PDU session ID of the UE:

1)
the AMF shall store a PDU session routing context for the PDU session ID and the UE and shall set the SMF ID in the stored PDU session routing context to the SMF ID of the PDU session routing context for the other PDU session ID of the UE; and

2)
the AMF shall 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.

Editor's note:
Handover between 3GPP access and non-3GPP access of emergency PDU session is FFS.

* * * Next Change * * * *

8.5.1.2.2.1.1.4
Abnormal cases on the network side

The following abnormal cases in AMF are identified:

a)
the AMF cannot acquire 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 cannot acquire 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

c)
if the AMF can acquire 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.

d)
if the AMF can acquire 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.

e)
if the AMF can acquire 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.

* * * Next Change * * * *

8.5.1.2.3.2.3
UE-initiated NAS transport of messages

Upon reception of an UL NAS TRANSPORT message, if the Payload container type IE is set to:

a)
"N1 SM information", the AMF looks up a PDU session routing context for the UE and the PDU session ID IE, and:

1)
if the AMF can acquire a PDU session routing context for the PDU session ID and the UE, and the Request type IE is not included, the AMF shall forward the 5GSM message, and the PDU session ID IE towards the SMF identified by the SMF ID of the PDU session routing context;
2)
if the AMF can acquire a PDU session routing context for the PDU session ID and the UE, the PDU session routing context indicates that the PDU session is not an emergency PDU session, and the Request type IE is included and is set to "existing PDU session", the AMF shall forward the 5GSM message, the PDU session ID, the S-NSSAI (if received), the DNN (if received) and the request type towards the SMF identified by the SMF ID of the PDU session routing context;
3)
if the AMF can acquire a PDU session routing context for the PDU session ID and the UE, the Request type IE is included and is set to "initial request", and the AMF received a reallocation requested indication from the SMF indicating that the SMF is to be reused, the AMF shall forward the 5GSM message, the PDU session ID, the S-NSSAI (if received), the DNN (if received) and the request type towards the SMF identified by the SMF ID of the PDU session routing context;
4)
if the AMF can acquire a PDU session routing context for the PDU session ID and the UE, the Request type IE is included and 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 PDU session routing context does not contain reallocated SMF ID:
i)
the AMF shall select an SMF. If the DNN IE is not included, the AMF shall use the default DNN as the DNN. If the S-NSSAI IE is not included, the AMF may determine a default S-NSSAI according to the user's subscription context obtained from UDM and, if determined, the AMF may use the default S-NSSAI as the S-NSSAI; and
NOTE:
SMF selection is out of scope of CT1.
ii)
if the SMF selection is successful:
A)
the AMF shall set the reallocated SMF ID of the PDU session routing context to the SMF ID of the selected SMF; and
B)
the AMF shall forward the 5GSM message, the PDU session ID, the S-NSSAI (if received), the DNN (if received) and the request type towards the SMF identified by the reallocated SMF ID of the PDU session routing context;
5)
if the AMF cannot acquire a PDU session routing context for the PDU session ID and the UE, and the Request type IE is included and is set to "initial request":

i)
the AMF shall select an SMF. If the DNN IE is not included, the AMF shall use the default DNN as the DNN. If the S-NSSAI IE is not included, the AMF may determine a default S-NSSAI according to the user’s subscription context obtained from UDM and, if determined, the AMF may use the default S-NSSAI as the S-NSSAI; and

ii)
if the SMF selection is successful:

A)
 the AMF shall set the reallocated SMF ID of the PDU session routing context to the SMF ID of the selected SMF; and 
B)

the AMF shall forward the PDU session ID, the 5GSM message in the Payload container IE, the S-NSSAI (if received), the DNN (if received), and the request type of the UL NAS TRANSPORT message towards the SMF associated with the PDU session ID;

6)
if the AMF cannot acquire a PDU session routing context for the PDU session ID and the UE, the Request type IE is included and is set to "existing PDU session", and the user’s subscription context obtained from the UDM contains an SMF ID corresponding to:
i)
the DNN in the DNN IE, if the DNN IE is included; or
ii)
the default DNN, if the DNN IE is not included;
Editor's note:
FFS how to obtain the correct SMF ID when the UE has several PDU sessions with a given DNN, each PDU session is provided by a different SMF, and the UE attempts to handover one of those PDU sessions.

then:
i)
the AMF shall store a PDU session routing context for the PDU session ID and the UE, shall set the SMF ID in the stored PDU session routing context to the SMF ID corresponding to the DNN in the user’s subscription context obtained from the UDM; and
ii)
the AMF shall forward the 5GSM message, the PDU session ID, the S-NSSAI (if received), the DNN (if received) and the request type towards the SMF identified by the SMF ID of the PDU session routing context;
7)
if the AMF cannot acquire a PDU session routing context for the PDU session ID and the UE, the Request type IE is included and is set to "initial emergency request", and the AMF cannot acquire a PDU session routing context for another PDU session ID of the UE indicating that the PDU session is an emergency PDU session:
i)
the AMF shall select an SMF. The AMF shall use the emergency DNN from the AMF emergency configuration data as the DNN, if configured. The AMF shall use the statically configured SMF from the AMF emergency configuration data, if configured; and
ii)
if the SMF selection is successful:
A)
the AMF shall store a PDU session routing context for the PDU session ID and the UE, shall set the SMF ID in the stored PDU session routing context to the SMF ID of the selected SMF, and shall store an indication that the PDU session is an emergency PDU session in the stored PDU session routing context; and
B)
the AMF shall forward the 5GSM message, the PDU session ID, the S-NSSAI (if received), the DNN (if received), and the request type towards the SMF identified by the SMF ID of the PDU session routing context; and
8)
if the AMF cannot acquire a PDU session routing context for the PDU session ID and the UE, the Request type IE is included and is set to "initial emergency request", and the AMF can acquire a PDU session routing context indicating that the PDU session is an emergency PDU session for another PDU session ID of the UE:
i)
the AMF shall store a PDU session routing context for the PDU session ID and the UE and shall set the SMF ID in the stored PDU session routing context to the SMF ID of the PDU session routing context for the other PDU session ID of the UE; and
ii)
the AMF shall forward the 5GSM message, the PDU session ID, the S-NSSAI (if received), the DNN (if received) and the request type towards the SMF identified by the SMF ID of the PDU session routing context;
Editor's note:
Handover between 3GPP access and non-3GPP access of emergency PDU session is FFS.
b)
"SMS", the AMF shall forward the content of the Payload container IE to the SMSF associated with the UE; and

c)
"LTE Positioning Protocol (LPP) message container", the AMF shall forward the content of the Payload container IE to the LMF associated with the routing information included in the Additional information IE of the UL NAS TRANSPORT message.

Editor's note:
What to do if the AMF cannot locate the LMF is FFS.
* * * Next Change * * * *

8.5.1.2.3.2.4
Abnormal cases on the network side
The following abnormal cases in AMF are identified:
a)
the AMF cannot acquire 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 AMF cannot acquire 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
c)
if the AMF can acquire 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 S-NSSAI (if received), the DNN (if received) and the request type towards the SMF ID of the PDU session routing context.
d)
if the AMF can acquire 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 received), the DNN (if received) and the request type towards the SMF ID of the PDU session routing context.
e)
if the AMF can acquire 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 PDU session routing context contains reallocated SMF ID, the AMF should forward the 5GSM message, the 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.
* * * Next Change * * * *

8.10.1
Causes related to UE identification

Cause #3 – Illegal UE


This 5GMM cause is sent to the UE when the network refuses service to the UE either because an identity of the UE is not acceptable to the network or because the UE does not pass the authentication check.
Cause #6 – Illegal ME 


This 5GMM cause is sent to the UE if the ME used is not acceptable to the network, e.g. blacklisted.

Cause #10 – Implicit de-registration


This 5GMM cause is sent to the UE either if the network has implicitly detached the UE, e.g. after the implicit detach timer has expired, or if the 5GMM context related to the subscription cannot be acquired by the AMF e.g. because of a AMF restart, or because of a registration request for mobility or registration update is routed to a new AMF.
