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Abstract of the contribution: This paper is to propose a solution for NIDD.
1.
Discussion

This paper proposes a solution to transfer small data over User Plane via NEF. 
In short, it is proposed to reuse Unstructured PDU Session Type data transfer specified in TS 23.501 and TS 23.502 and allow the NEF to act as an application server transferring data to/from UPF via N6.

2.
Text Proposal
The following changes are proposed to be applied to TR 23.724.
*** Start of the change (all new text) ***
6.X
Solution #X: Small data transfer over User Plane via NEF
6.X.1
Introduction
This solution addresses key issue #1 Infrequent Small Data Communication, Key issue #2 Frequent Small Data Communication. This solution allows 3rd party application server (e.g., AF) to use single NIDD API for communication with UE regardless of Control Plane based solution or User Plane based solution.
6.X.2
Functional Description

This solution uses N6 Point-to-Point tunnelling scheme specified in clause 5.6.10.3 of TS 23.501[5] to deliver Non-IP data to the AF. Figure 6.X.2-1 shows the 5G system architecture reference model proposed in this solution. NEF acts as an application server in the DN and transfers data to/from the UPF via N6. 
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Figure 6.X.2-1: 5G system architecture reference model
In addition to clause 5.6.10.3 of TS 23.501[5], the following principles apply: 
· Support of a specific DNN for small data transfer services
· The URSP in the UE includes a specific DNN associated with an application using the small data transfer services.

· NEF as a destination for the Data Network via N6.
· From the UPF point of view, the NEF is shown as a destination in the DN. 
· The NEF supports Functionalities for Unstructured PDU Session Type data transfer, i.e. IP encapsulation for downlink data and IP decapsulation for uplink data.
· N6 Point-to-Point tunnel between the UPF and the NEF

· The NEF stores the N6 PtP tunnel information (IPv6 address and UDP port of the tunnel end at the NEF) in the UDM during NIDD Configuration. The SMF retrieves the N6 PtP tunnel information from the UDM during PDU Session establishment procedure.
· The SMF uses Nnef services to provide the N6 PtP tunnel information (the IPv6 address and the UDP port of the tunnel end at the UPF) to the NEF.

In this proposal, it is assumed that the NEF supports NIDD API and the configuration information required to support NIDD is stored in the UDM in a similar manner as solution #35 and #30.
6.X.3
Support of EPC interworking

Editor's note: This clause describes if and how EPC-5GC interworking is supported in this solution.

6.X.4
Procedures
6.X.4.1
Small data transfer path setup procedure

Figure 6.X.4.1-1 shows a small data transfer path setup procedure. 
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Figure 6.X.4.1-1: Small data transfer path setup procedure
It is assumed that NIDD configuration between NEF and AF has been performed already. During NIDD configuration, the NEF stores NIDD configuration parameters along with NEF’s routing information (e.g., IPv6 address, UPD port, etc) to the UE’s SM subscription data. The data path to the NEF for the NIDD is established by the UE performing PDU Session Establishment procedure. 
The PDU Session Establishment Procedure is performed as defined in TS 23.502 [x] with the following additions:
1. The UE includes in PDU Session Establishment Request a specific DNN for small data transfer services as per URSP and the PDU session type is set to "Unstructured".

2. The AMF selects a SMF based on the specific DNN requested by the UE along with the other parameters as specified in TS 23.502. 
4. SMF retrieves NEF information from the UDM, i.e. IPv6 address and UDP port of the NEF.
5. SMF allocate an IPv6 prefix for the PDU Session and N6 point-to-point tunnelling and configures the UPF with the information.
6. SMF sends N6 point-to-point tunnelling information of the UPF to the NEF.
6.X.4.2
Small data transfer via User Plane

Figure 6.X.4.2-1 shows a small data transfer procedure.
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Figure 6.X.4.2-1: Small data transfer via User Plane
For uplink data:
1. UE sends Unstructured PDU Session Type data as specified in clause 5.6.10.3 of TS 23.501.

2 ~ 3. UPF forwards the received Unstructured PDU Session type data to the destination in the data network (i.e. NEF) over the N6 PtP tunnel using UDP/IPv6 encapsulation as specified in clause 5.6.10.3 of TS 23.501.

4. NEF performs decapsulation (i.e. removes the UDP/IPv6 headers) as specified in clause 5.6.10.3 of TS 23.501. 

5. NEF forwards the small data to the AF via NIDD API.  

For downlink data: 
1. NEF receives the small data from the AF via NIDD API. 
2. NEF performs encapsulation (i.e. adds the UDP/IPv6 headers) as specified in clause 5.6.10.3 of TS 23.501.

3 ~ 5. The UPF acting as PDU Session Anchor decapsulates the received data (i.e. removes the UDP/IPv6 headers) and forwards the data identified by the IPv6 prefix of the PDU Session for delivery to the UE as specified in clause 5.6.10.3 of TS 23.501.
6.X.5
Impact on existing entities and interfaces

To support small data transfer over User Plane via NEF, below are the impacted entities:
· Specify a specific DNN for small data transfer services, i.e. using NIDD API
· Support for SMF providing N6 routing information between NEF and UPF 
· Support for NEF performing IP encapsulation and decapsulation for Unstructured PDU Session Type data transfer and transferring data via N6
6.7.6
Evaluation
Editor's note: This clause provides an evaluation of the solution.
*** End of the change ***
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