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1. Abstract
This paper discusses the stage-2 requirements on the 5G session management and proposes which part is to be specified in CT1 and which part is to be specified in CT4.

2. Discussion
In this paper, the 5G SM messages are marked yellow and the routing information associated with the 5G SM message is marked green.
The 5G architecture is described in TS 23.501 Figure 4.2.3-2 as follows:
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Figure 4.2.3-2: Non-Roaming 5G System Architecture in reference point representation

5G NAS messages are exchanged between the UE and the AMF using N1 reference point.

When the UE needs to send a 5G SM request, the UE includes the 5G SM request along with the DNN, the S-NSSAI and the PDU session ID into a 5G NAS message, and sends the 5G NAS message to the AMF as described in TS 23.502:
--------------

4.3.2
PDU Session establishment

4.3.2.2
UE requested PDU Session Establishment

4.3.2.2.1
Non-roaming and Roaming with Local Breakout

1.
From UE to AMF: NAS Message (S-NSSAI, DNN, PDU Session ID, N1 SM information).


In order to establish a new PDU session, the UE generates a new PDU Session ID.


The UE initiates the UE Requested PDU Session establishment procedure by the transmission of a NAS message containing a PDU Session Establishment Request within the N1 SM information. The PDU Session Establishment Request may include a PDU Type, SSC mode, Protocol Configuration Options.


The NAS message sent by the UE is encapsulated by the AN in a N2 message that should include User location information and Access Technology Type Information.

The SM information may contain SM PDU DN Request Container containing information for the PDU session authorization by the external DN.

...
--------------

The AMF checks the 5G NAS message, selects an SMF based on the DNN, the S-NSSAI and the PDU session ID included in the received 5G NAS message, extracts the 5G SM request from received 5G NAS message and forwards the 5G SM request along with the DNN, the S-NSSAI and the PDU session ID and further pieces of information (i.e. Subscriber Permanent ID, AMF ID, User location information, Access Technology Type) in a SM request to the selected SMF as stated in TS 23.502:

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

4.3.2
PDU Session establishment

4.3.2.2
UE requested PDU Session Establishment

4.3.2.2.1
Non-roaming and Roaming with Local Breakout

...
2.
The AMF determines that the message corresponds to a request for a new PDU Session based on the PDU Session ID that is not used for any existing PDU Session(s) of the UE. The AMF selects an SMF as described in TS 23.501 [2], clause 6.3.2.

3.
From AMF to SMF:  SM Request (Subscriber Permanent ID, DNN, S-NSSAI, PDU Session ID, AMF ID, N1 SM information, User location information, Access Technology Type).

...
--------------

Roles of the AMF and the SMF related to 5G SM message handling are also clarified in TS 23.501:

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

5.6.2
Interaction between AMF and SMF
The AMF and SMF are separate Network Functions.

N1 related interaction is as follows:

-
A single N1 NAS connection is used for both Registration Management and Connection Management (RM/CM) and for SM-related messages and procedures for a UE. The single N1 termination point is located in AMF. The AMF forwards SM related NAS information to the SMF.
...

-
AMF handles the Registration Management and Connection Management part of NAS signalling exchanged with the UE. SMF handles the Session management part of NAS signalling exchanged with the UE.
--------------

Conclusion-1: The UE and the SMF are the end points handling 5G SM messages. The AMF solely forwards the 5G SM messages between the UE and the SMF.
Conclusion-2: Parameters needed for the AMF's selection of an SMF (i.e. the DNN, the S-NSSAI and the PDU session ID) are sent along the 5G SM message (not inside the 5G SM message) from the UE to the AMF, and from the AMF to the SMF.
Conclusion-3: In N1, 5G SM message along with the DNN, the S-NSSAI and the PDU session ID are included in a NAS message. In N11, 5G SM message along with the DNN, the S-NSSAI and the PDU session ID and further pieces of information are included in a N11 message.
Apart from 5G SM messages exchanged between the UE and the SMF, there are stage-2 requirements on messages exchanged solely between the AMF and the SMF as TS 23.501 states:
--------------

-
The SMF indicates to AMF when a PDU session has been released.
--------------

and in TS 23.502:

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

4.2.3.2
UE triggered Service Request in CM-IDLE state
...
4a.
[Conditional] AMF to SMF: N11 Message(PDU session ID(s)).

If the MM NAS Service Request message includes PDU session ID(s), or this procedure is triggered by SMF but PDU session IDs from UE correlates to other SMFs than the one triggering the procedure, the AMF sends N11 message to SMF(s) associated with the PDU session ID(s).
4b.
[Conditional] SMF to AMF: N11 Message (N2 SM information (QoS profile, CN N3 Tunnel Info)) to the AMF.

After receive the N11 Message in 4a, each SMF sends N11 Message to the AMF to establish the user plane(s) for the PDU sessions. The N2 SM information contains information that the AMF shall provide to the RAN.
...
--------------

Conclusion-4: In N11, there are also messages related to session management, which are exchanged solely between the AMF and the SMF.
3. Conclusions

Conclusion-1: The UE and the SMF are the end points handling 5G SM messages. The AMF solely forwards the 5G SM messages between the UE and the SMF.
Conclusion-2: Parameters needed for the AMF's selection of an SMF (i.e. the DNN, the S-NSSAI and the PDU session ID) are sent along the 5G SM message (not inside the 5G SM message) from the UE to the AMF, and from the AMF to the SMF.
Conclusion-3: In N1, 5G SM message along with the DNN, the S-NSSAI and the PDU session ID are included in a NAS message. In N11, 5G SM message along with the DNN, the S-NSSAI and the PDU session ID and further pieces of information are included in a N11 message.
Conclusion-4: In N11, there are also messages related to session management, which are exchanged solely between the AMF and the SMF.
4. Proposal

It is proposed that:
-
CT1 documents the 5G SM protocol for the 5G SM messages exchanged between the UE and the SMF, including the UE procedures and the SMF procedures.
-
CT1 documents the 5G NAS messages between the UE and the AMF, such that the 5G NAS messages transport the 5G SM messages along with the associated routing information (i.e. the DNN, the S-NSSAI and the PDU session ID). The associated routing information is included in 5G NAS messages sent by the UE.
-
CT4 documents the N11 messages between the AMF and the SMF, such that the N11 messages transport the 5G SM messages along with the associated routing information (i.e. the DNN, the S-NSSAI and the PDU session ID) and further pieces of information.
-
CT4 documents protocol for any needed session related message exchanged solely between the AMF and the SMF.
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