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Abstract of the contribution: This contribution proposes to resolve some editor’s notes in Solution 30.
1.
Discussion
1.1
Introduction

Solution 30 in TR 23.724 addresses KI#1 (Infrequent Small Data Transfer). This contribution addresses some unresolved editor’s notes.

The contribution also adds a reference to the RDS solution of S2-1810451.

Removing the local breakout architecture figure. This is in line with the architecture principle from TS 23.501 [5] which states “For external exposure of services related to specific UE(s), the NEF resides in the HPLMN. Depending on operator agreements, the NEF in the HPLMN may have interface(s) with NF(s) in the VPLMN”.
1.2
Solution 1’s open issues

2.
Text Proposal
It is proposed to agree the following changes vs. TR 23.724

Beginning of changes
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.

NOTE 1:
As captured in clause 4, it is assumed that the exposure of network capabilities towards the SCS/AS is done via NEF. In addition, as captured in clause 8.9, when a UE is capable of switching between EPC and 5GC, it shall only be associated with combined SCEF+NEF node(s) for Service Capability Exposure. Consequently, data towards SCS/AS can be routed via a NEF+SCEF combined node
The solution also supports exposing small data APIs for infrequent small data transmission to the AF. The APIs are based on the NIDD APIs which are defined for the T8 interface in TS 29.122.

API usage only applies to the case where the PDU Session type is Unstructured.

The following principles apply to this solution:

· A PDU Session terminates at NEF.

· The NEF exposes APIs to the AF for Small Data. The APIs are based on the T8 APIs that were defined in Release-15.

Support for RDS is provided as described in solution x
.
6.30.1.2
Architecture reference models
6.1.1.2.1
General
This section shows the architecture reference models that support API usage in the cases where a NAS Small Data Delivery PDU Session terminates at a NEF.

This solution presents no Roaming Reference Architecture for the Local Breakout case because a Small Data API service will not be exposed by the visited network. This is in line with the architecture principle from TS 23.501 [5] which states “For external exposure of services related to specific UE(s), the NEF resides in the HPLMN. Depending on operator agreements, the NEF in the HPLMN may have interface(s) with NF(s) in the VPLMN”.

APIs are exposed to the AF via the N33/Nnef reference point.

The N29 reference point will be used to send and receive small data packets via the NEF.
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 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 NEF Selection indication in the subscription.

-
If the subscription includes an Invoke NEF Selection 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.

NOTE 1:
See Solution 1 for UPF based data transfer. 
-
API Exposure for Small Data

-
The NEF exposes the NIDD Configuration, MT NIDD, and MO NIDD APIs that are described in TS 23.682 [36] on the N33 / Nnef reference point.

-
Routing Unstructured Data Between the NEF and AF.

-
Consistent with the method that is used in EPS and described in TS 23.682 [36], the NEF uses provisioned policies to map an AF Identity and UE Identity to a DNN / S-NSSAI combination when the Reliable Data Service is not enabled. When the Reliable Data Service is enabled, the NEF determines the association based on RDS port numbers and provisioned policies that may be used to map AF identities and User identity to an DNN.
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 an IWK-NEF.
· When the Invoke NEF Selection flag is present in the UE’s subscription information for the PDU Session, the identified NEF will point to an SCEF+NEF if EPC Interworking is supported.  

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 along with other regular information e.g. DNN, S-NSSAI, etc. if applicable.

2.
The AMF determines if the PDU Session uses NAS-SM to transfer PDUs. If the PDU Session will use NAS-SM to transfer PDUs, the AMF selects an SMF that supports Data over NAS-SM if available for the requested DNN, and S-NSSAI. The AMF stores the association of the PDU Session ID and the selected SMF ID in the UE context.
NOTE 1: 
How the AMF determines if the PDU Session uses NAS-SM to transfer PDUs will be determined as part of the Key Issue #15 conclusion. 
3.
The AMF -invokes Nsmf_PDUSession_CreateSMContext request including DNN, S-NSSAI, PDU Session ID. The SMF replies with an Nsmf_PDUSession_CreateSMContext Response. The AMF also indicates to the SMF if the PDU Session uses NAS-SM to transfer PDUs.
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 NEF Selection 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.
If NIDD configuration has been performed by AF with the NEF, the procedure continues at step 7. If no AF has performed NIDD configuration for this NEF and this subscriber, then the request by the SMF is rejected.

NOTE 2: NIDD service activation between AMF/SMF and NEF is addressed in Solution 21. 
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 along with other regular information e.g. DNN, S-NSSAI, etc. if applicable.

2.
The AMF determines if the PDU Session uses NAS-SM to transfer PDUs. If the PDU Session will use NAS-SM to transfer PDUs, the AMF selects an SMF that supports Data over NAS-SM if available for the requested DNN, and S-NSSAI. The AMF stores the association of the PDU Session ID and the selected SMF ID in the UE context. 
NOTE 1: 
How the AMF determines if the PDU Session uses NAS-SM to transfer PDUs will be determined as part of the Key Issue #15 conclusion. 
3.
The AMF invokes Nsmf_PDUSession_CreateSMContext request including DNN, S-NSSAI, PDU Session ID. The V-SMF replies with an Nsmf_PDUSession_CreateSMContext Response. The AMF also indicates to the V-SMF if the PDU Session uses NAS-SM to transfer PDUs.
4.
The V-SMF sends the Nsmf_PDUSession_CreateSMContext request to the H-SMF. The V-SMF also indicates to the H-SMF if the PDU Session uses NAS-SM to transfer PDUs.
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 NEF Selection 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 IWK-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.
6.30.4.x
Mobile Originated Data Transport via NAS-SM and N6 (NEF Anchored)


The Mobile Originated Data Transport Procedure of Sol. 1 (see section 6.1.4.2) is used, with the following modifications:

· The UPF is changed to an NEF

· Between steps 5 and 6, the NEF uses the MO NIDD Indication procedure of TS 23.682 [36], section 5.13.4 to provide the data to the AF.
6.30.4.y
Mobile Terminated Data Transport via NAS-SM and N6 (NEF Anchored)

The Mobile Terminated Data Transport Procedure of Sol. 1 (see section 6.1.4.3) is used, with the following modifications:

· The UPF is changed to an NEF
· The NEF may buffer DL data as described in TS 23.682 [36],
· The procedure is initiated by the AF invoking the MT NIDD Submit Request as described in TS 23.682 [36], section 5.13.3.
· If UL Data is included in step 14, then the NEF will uses the MO NIDD Indication procedure of TS 23.682 [36], section 5.13.4 to provide the data to the AF.
6.30.4.z
NIDD Configuration for Data Transport via NAS-SM

The NIDD Configuration procedure will take place between the AF and NEF as described in TS 23.682 [36], section 5.13.2. The NEF uses the UDM/UDR to authorise the NIDD Configuration. In addition, the solution 21 is incorporated for activating the NIDD service.
6.30.5
Impacts on existing entities and interfaces

The same impacts indicated in clause 6.1.5 apply, with the following differences:
NEF:
-
Support for extended buffering.
-
Support for the NIDD Configuration, MT NIDD, and MO NIDD APIs as described in TS 29.122 [9] and TS 23.682 [36].
-
Support for services on the N29 interface with the SMF for Unstructured PDU Sessions (similar to the functionality that is available on the N4 interface between the SMF and UPF). 
6.30.6
Evaluation


Solution 30 is part of Solution 1 and allows the exchange of infrequent unstructured small data via NIDD API. The NEF supports the NIDD API towards the AF for both non-roaming and home-routed roaming scenarios. The same pros and cons of Solution 1 apply.
This solution successfully addresses Key Issues #1 (Support API(s) for infrequent small data transmission and capability exposure to AF).
End of changes[image: image6.png]



����The solution presented in S2-1810451





�Per the text that we are adding above, there is no local breakout for NEF, so I am deleting
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