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Abstract of the contribution: This paper proposes some updates to solution 30 (i.e. NEF based infrequent small data transfer via NAS-SM) in TR 23.724 v0.4.0.
Introduction
The following updates are made to the solution 30.
1. Clarify the principle of NIDD API in this solution.
2. Clarify the principle of interworking in this solution.
3. Separate the PDU Session Establishment procedure into non-roaming/LBO roaming and HR roaming procedures.
In the S2-187209 (revision of S2-186753), the main change is to remove the V-NEF based on the online comment. The changes are highlighted in yellow.
Proposal
It is proposed to document the following updates into TR 23.724.
* * * * Start of Change * * * * 

6.30
Solution 30: NEF based infrequent small data transfer via NAS-SM
6.30.1
Introduction

6.30.1.1
General

This solution is built on top of Solution 1 in clause 6.1 and allows the exchange of infrequent small data via an API. The Architecture Reference Models, Functional Description, Interworking with EPS and Procedures of Solution 1 are taken as baseline and this solution describes the missing details to support infrequent small data transfer via NAS-SM via NEF between the SMF and AF.

Editor's note:
Application of CAPIF Framework to this solution is FFS.

6.30.1.2
Architecture reference models

6.30.1.2.1
Non-roaming reference architectures

Figure 6.30.1.2.1-1 depicts a simplified service based architecture with the entities involved in small data transfer via NEF.
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Figure 6.30.1.2.1-1: Simplified Service Based Architecture for small data delivery via NEF (non-roaming)
6.30.1.2.2
Roaming reference architectures
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Figure 6.30.1.2.2-1: Simplified Service Based Architecture for small data delivery via NEF (roaming with local breakout scenario)
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Figure 6.30.1.2.2-2: Simplified Service Based Architecture for small data delivery via NEF (roaming with home routed scenario)

6.30.2
Functional Description


In addition to clause 6.1.2, the following principles apply:

-
Support of NIDD API
-
The NIDD API is supported for PDU sessions of type unstructured.

-
The NEF supports the NIDD API towards the SCS/AS for both non-roaming and home-routed roaming scenarios. 
-
Whether or not the NIDD API shall be invoked for a PDU session is determined by a per DNN per S-NSSAI Invoke NIDD API indication in the subscription.

-
If the subscription includes an Invoke NIDD API indication and an NEF ID for the S-NSSAI / DNN requested by the UE, then the SMF selects that NEF for the small data PDU session.
-
The NEF ID for a given S-NSSAI / DNN in the subscription can be updated by means of the NIDD configuration procedure.
-
The NEF performs buffering for unstructured DL data received via the NIDD API while the UE is unreachable.

6.30.3
Support of EPC interworking


EPC interworking is enabled by the principles documented in clause 6.1.3 with the following differences:

-
NIDD API is terminated on a co-located NEF (capable of small data transfer) and SCEF, referred to as NEF+SCEF.

-
Idle-mode mobility from 5GS to EPS is performed as per the procedure described in TS 23.502 [7] clause 4.11.1.3.2 with the following differences:

-
Step 5b: NEF+SCEF maps the PDU session for Data over NAS-SM to an SCEF PDN Connection and sets the Control Plane Only PDN Connection Indication.

-
Idle-mode mobility from EPS to 5GS is performed as per the procedure described in TS 23.502 [7] clause 4.11.1.3.3 with the following differences:

-
AMF indicates support of CIoT Optimizations when requesting the UE context from the MME via N26;

-
for a PDN connection for which Control Plane Only PDN Connection Indication is set:

-
SMF selects a NEF;

-
in the case of home-routed roaming:

-
Step 14: the AMF selects a V-SMF supporting small data over NAS-SM;

-
Step 14: V-SMF selects a IWF-NEF.

Editor's note:
Connected-mode mobility from EPS to 5GS and vice versa for eMTC is FFS.
6.30.4
Procedures

6.30.4.1
PDU Session Establishment (non-roaming)
It takes the PDU Session Establishment procedure as described in TS 23.502 [7], subclause 4.3.2.2.1 as the baseline.
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Figure 6.30.4.1-1: PDU Session Establishment enabling Data over NAS-SM via NEF (non-roaming)
1.
The UE sends a PDU session establishment request message as SM payload of a NAS transport message. The NAS transport message contains PDU session ID and a "Data transfer over NAS-SM preference" indication along with other regular information e.g. DNN, S-NSSAI, etc. if applicable.

2.
The AMF takes the received "Data transfer over NAS-SM requested" indication received from the UE into account to select an SMF that supports Data over NAS-SM if available for the requested DNN, and S-NSSAI if it applies. The AMF stores the association of the PDU Session ID and the selected SMF ID in the UE context.

3.
The AMF forwards the Data transfer over NAS-SM requested indication to the SMF by invoking Nsmf_PDUSession_CreateSMContext request including DNN, S-NSSAI, PDU Session ID. The SMF replies with an Nsmf_PDUSession_CreateSMContext Response. 
4.
The SMF registers with the UDM and retrieves the Session Management Subscription data for the corresponding SUPI, DNN and S-NSSAI. If the subscription includes an Invoke NIDD API indication for the DNN and S-NSSAI indicated by UE, the SMF decides to transfer data to the DN via NEF. The SMF selects the NEF based on the UE subscription profile.

5.
The SMF configures the NEF for data transfer.

6.
The connection between AF and NEF is established. It can be previously established (in a similar way to the NIDD configuration procedure of TS 23.682 [6]). If not previously established, the NEF can either rejects the establishment of the connection or initiate a configuration procedure with the AF.

Editor's note:
Details on the establishment of the communication between NEF and AF are FFS.

7.
The SMF sends a PDU Session Establishment Accept providing indication that Data Over NAS-SM is enabled for this PDU session without including the N2 SM container.

8.
The AMF forwards the NAS message to the UE.
6.30.4.2
PDU Session Establishment (home-routed roaming)
This procedure takes the PDU Session Establishment procedure as described in TS 23.502 [7], subclause 4.3.2.2.2 as the baseline.
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Figure 6.30.4.2-1: PDU Session Establishment enabling Data over NAS-SM via NEF (home-routed roaming)
1.
The UE sends a PDU session establishment request message as SM payload of a NAS transport message. The NAS transport message contains PDU session ID and a "Data transfer over NAS-SM preference" indication along with other regular information e.g. DNN, S-NSSAI, etc. if applicable.

2.
The AMF takes the received "Data transfer over NAS-SM requested" indication received from the UE into account to select an SMF that supports Data over NAS-SM if available for the requested DNN, and S-NSSAI if it applies. The AMF stores the association of the PDU Session ID and the selected SMF ID in the UE context.

3.
The AMF forwards the Data transfer over NAS-SM requested indication to the V-SMF by invoking Nsmf_PDUSession_CreateSMContext request including DNN, S-NSSAI, PDU Session ID. The V-SMF replies with an Nsmf_PDUSession_CreateSMContext Response.
4.
The V-SMF sends the Nsmf_PDUSession_CreateSMContext request including the Data transfer over NAS-SM requested indication to the H-SMF.
5.
The H-SMF registers with the UDM and retrieves the Session Management Subscription data for the corresponding SUPI, DNN and S-NSSAI. If the subscription includes an Invoke NIDD API indication for the DNN and S-NSSAI indicated by UE, the H-SMF informs the V-SMF to transfer data to the DN via NEF.
6.
The H-SMF responds to the V-SMF.
7.
The V-SMF configures the NEF via the IWF-NEF for data transfer.

8.
The V-SMF sends a PDU Session Establishment Accept providing indication that Data Over NAS-SM is enabled for this PDU session without including the N2 SM container.

9.
The AMF forwards the NAS message to the UE.
6.30.5
Impacts on existing entities and interfaces

The same impacts indicated in clause 6.1.5 apply.
6.30.6
Evaluation

Editor's note:
This clause provides an evaluation of the solution.
* * * * End of Changes * * * * 
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