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*** First change ***

[bookmark: _Toc529034051]6.35	Solution 35: Small data delivery function
[bookmark: _Toc529034052]6.35.1	Introduction
This solution addresses key issue #1, Infrequent Small data communication, key issue #2, Frequent Small data communication, and key issue #9 Support of common north-bound APIs for EPC-5GC Interworking. This solution enables the 5GS to have same NEF supporting NIDD API for both UP and CP data. If the 3rd party Application Server has to select different NEFs just because the small data is routed over the UP or the CP path to the UE, the route inside the 3GPP network would not be transparent to the Application Server.
[bookmark: _Toc529034053]6.35.2	Functional Description
Editor's note:	This clause outlines solution principles and documents any assumptions made.
[bookmark: _Toc529034054]6.35.2.1	Architecture
The 5GS is assumed to support functions for small data communication corresponding to EPS. These EPS functions are aka "NIDD procedures" and involves transmission either using the T8 API (see TS 23.682 [6], clause 5.13) or directly over the SGi (see TS 23.401 [4], clause 4.3.17.8.3.3).
To support small data communication using an API corresponding to T8 API, this solution uses a Small data delivery function/entity. The Small data delivery function consists of a NEF which supports the NIDD API and a UPF. The UPF is dedicated for small data delivery and supports user plane connectivity to NEF. Optionally the UPF can be integrated or co-located with a NEF. The NEF supports an NIDD API, common for EPC CIoT and 5G CIoT, on the northbound interface. The Small data function is also referred to as "UPF-NEF" in figures below.
The figure 1 below shows two approaches to support frequent small data communication with the SCS/AS, either:
-	using NIDD API; or
-	directly over N6.
The former i.e. when small data communication is performed 'using NIDD API', is what TS 23.682 [6] refers to as the Indirect Model of communication and the latter 'directly over N6' is referred to as Direct Model of communication.
Roaming is supported by using additional UPF with N9 interface as shown in figure 2 below.
This solution includes the connectivity between UPF and NEF for Small Data Communication using T8, and meets the following architecture requirements:
-	KI 1 and KI 2 architecture requirements of both IP-based and Non-IP based small data communication. The 5G User Plane is designed to handle IP communication and Non-IP/Unstructured communication.
-	Both infrequent and frequent small data communication can be supported with API access for SCS/AS.
-	The SMF manages connectivity between UPF and NEF for Small Data Communication using T8.
-	As an implementation option, combining a NEF and a UPF for small data communication allows an optimized PDU Session establishment.
Figure 6.35.2.1-1 below shows the 5G Non-roaming system architecture with a combined UPF-NEF, for the Indirect Model and a N6 interface for Direct Model. Figure 6.35.2.1-2 shows the 5G roaming system architecture, home routed case with a combined UPF-NEF.


Figure 6.35.2.1-1: 5G non-roaming system architecture


Figure 6.35.2.1-2: Roaming 5G System architecture – home routed scenario
Figure 6.35.2.1-3 shows a case where the UPF and NEF locate separately. In this case, data is tunnelled between the UPF and NEF via N6n. This can also be viewed as NEF acts as an application server in the "internal" DN and transfers data to/from the UPF via N6.
Roaming is supported as shown in Figure 6.35.2.1-4 below. For roaming case, UPF in VPLMN connects to UPF in HPLMN with N9 interface which has connectivity via N6n with NEF in HPLMN.
The N6n reference point support UP transport based on N6 but is between UPF and NEF and may in addition support the IP encapsulation/decapsulation as described below in figure 6.35.4.2-2.



Figure 6.35.2.1-3: 5G non-roaming architecture reference model


Figure 6.35.2.1-4: Roaming 5G System architecture
Editor's note:	Whether N6n is identical to the N6 is FFS.
*** Next Change ***
[bookmark: _Toc529034056]6.35.3	Support of EPC interworking
Editor's note:	This clause describes if and how EPC-5GC interworking is supported by this solution.
See solution for key issue #9.
*** Next Change ***

[bookmark: _Toc529034061]6.35.6	Evaluation
Editor's note:	This clause provides an evaluation of the solution.
This solution enables the 5GC to use the same NEF and NIDD API for both UP and CP data. A 3rd party Application Server which want to use the NEF NIDD API towards its devices can then select a NEF regardless if a device uses UP data or CP data for its small data transmission. That is, the route inside the 3GPP network is transparent to the Application Server.
The solution supports both combined UPF-NEF and UPF & NEF inter-connected via N6n reference point.

*** End of changes ***
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