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Abstract of the contribution: This paper proposes to clarify the Solution 40.

Discussion

This paper proposed the changes to Solution 40 as follows:

· Add clarification on the establishment of temporary PDU session. 
· Resolve the following Editor's note:
Editor's note: How to release the temporary PDU session is FFS.
· Add clarification on the EPC-5GC interworking issue.
· Add the impacts on existing entities and interfaces.
· Add solution evaluation.
Proposal
It is proposed to include the following solution update in TR 23.724.
**** Start of Change ****
6.40
Solution 40: Infrequent small data transmission with temporary PDU session
6.40.1
Introduction

This solution applies to address the Key Issue 1: Support for infrequent small data transmission.

The solution assumes that the UE does not establish a PDU session before sending small data packet based on the negotiation with network. The network shall establish a temporary PDU session for the data transmission. During the lifetime of PDU session, the uplink and downlink data can be delivered.
The solution is used to specific application scenario, e.g. MO-initiated infrequent small data transmission.
6.40.2
Functional Description

The AMF decides PDU session mode based on UE support and preference for temporary session, the UE subscription data, local configuration, Expected UE Behaviour, or negotiated MICO mode. To avoid additional PDU session establishment/release signalling at every MO-initiated small data transaction, the AMF may take into account the interval time of small data transaction if available, e.g. the Periodic Time parameter of Expected UE Behaviour. 
The infrequent small data transmission procedure for a scenario where the user data is forwarded to application server via control plane is illustrated in figure 6.40.4-1.
6.40.3
Support of EPC interworking


This solution does not support EPC-5GC interworking. When the UE with a PDN connection moves from EPC to 5GC, the UE shall release the PDN connection and deliver small data as shown in 6.40.4. When the UE with temporary PDU session moves from 5GC to EPC, the UE establishes a PDN connections for small data delivery.
6.40.4
Procedures
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Figure 6.40.4-1: Small data transmission procedure

0.
During UE Registration procedure, the UE and AMF negotiate the PDU session mode to determine either temporary PDU session mode or normal PDU session mode is used. The AMF decides PDU session mode based on UE support and preference of temporary session, the UE subscription data, local configuration, Expected UE Behaviour if available, or negotiated MICO mode.

1.
If the temporary PDU session is applied, the UE transmits the NAS Data PDU with the related DNN and S-NSSAI to the AMF without any established PDU session. For IP data, the UE uses a locally created  IP address as the source IP address of the IP packet.
2.
The AMF checks the integrity of the incoming NAS PDU and decrypts the user data it contains.

3.
If the UE has no PDU Session for this DNN and S-NSSAI and the temporary PDU session mode is applied, based on one or any combination of DNN, Network Slice Selection Assistance Information, operator's local configuration or policy and routing information, the AMF selects a SMF and initiates the PDU session establishment procedure with a temporary PDU session indication to the SMF.
4.
The SMF selects a specific pre-configured UPF and initiates the N4 session establishment procedure with a temporary PDU session indication to the UPF.
5.
The SMF sends the response message to the AMF.

6.
The AMF forward the user data to the SMF.

7.
The SMF forward the user data to the UPF and the UPF forward the user data to the DN via N6 interface. For IP data, if the temporary PDU session indication is received from the SMF in step 4, the UPF shall store the source IP address of the IP packet and change it to the IP address allocated by the SMF.

8.
The UPF receives the DL user data and forwards the user data to the SMF. For IP data, the UPF may change the destination IP address of external IP packet to the IP address stored for the UE.
9.
The SMF receives the DL user data and forwards the user data to the AMF.
10.
If downlink data is received, the AMF encrypts and integrity protects the NAS transport message with downlink user data.

11.
The AMF transmits the DL NAS Data PDU to the UE.

12.
After the data transmission, the temporary PDU session is released. The temporary PDU session may be released by the AMF based on the Release Assistance Indication information from the UE, or by the SMF based on the expiration of inactivity timer (see TS 23.502 clause 4.3.4.2).

6.40.5
Impacts on existing entities and interfaces


Impacts on AMF:

· Support of the negotiation of PDU session mode with UE;

· Support of the establishment/release of temporary PDU session;
Impacts on SMF:

· Support of the establishment of temporary PDU session without N1 SM message (PDU Session Establishment Request) sent from the UE;

· Support of the release of temporary PDU session;
Impacts on UPF:

· Support of IP address translation of UL/DL IP packet for temporary PDU session;
Impacts on UE:

· Support of negotiation of PDU session mode with AMF;

· Support of sending small data packet without PDU session establishment.
6.40.6
Evaluation
The solution proposes that the UE can send small data packets without having to support a user-plane stack, AS security and without PDU session establishment between UE and network based on the negotiation with the network. The temporary PDU session is introduced for the small data transmission, and established in an on-demand way, which saves session resource consumption of PDU session in 5GC. The core network signalling will increase due to establishment and release of temporary PDU session. The amount of signalling depends on how frequently the UE sends UL small data and how quickly the network releases the PDU session based on Release Assistance Indication information from the UE or expiration of inactivity timer (e.g. determined by interval of data transmission). There is no support for DL-initiated small data.
The solution avoids the PDU session related signalling between UE and network and avoids storing a PDU session context in the UE.

In case there is no default DNN and S-NSSAI for the UE and the AMF, the UE needs to send the DNN and S-NSSAI together with UL small data.
**** End of Changes ****
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