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Abstract of the contribution: This paper proposes to discuss NIDD API support for User Plane.
1.
Introduction
According to the current specifications, NEF based NIDD API support can be utilized only if the data is routed over CP path. Such a restriction exposes the route mechanism inside the 3GPP network to the 3rd party service providers. It also limits the 3rd party service providers service offering, as the NIDD API can only be supported for UEs supporting CP-based solution. This limitation that binds the available service to a particular type of UEs is undesirable. 
Furthermore, there seem to be a growing importance on the market of supporting IP stacks in IoT devices independently of the use of the NIDD API. That is, CIoT devices can use a wider range of protocols. This can be facilitated by allowing also UP PDU Sessions with the NEF API. The use of IETF and OMA protocols is growing in importance in the IoT community With a termination of such protocols in the NEF, the same northbound API can be used for small data transmission regardless of device protocol. By this, application developers and/or other standardization organizations can retain the freedom of selecting the appropriate protocol and the API at the 3GPP network edge for their services.
To enable this and lift the restriction, Solution #35 has been proposed in the TR. The main proposal of solution #35 is to establish PtP tunnel between the UPF and NEF (direct connection to NEF). In addition, potential alternative solution is foreseen, i.e. include SMF between the UPF and NEF (indirect connection to NEF via SMF). Below table is comparison between solution #35 and the alternative solution.
Table 1 Comparison between Solution #35 and alternative solution.
	Solutions

Aspects to compare
	Solution #35: 
Direct connection to NEF
	Alternative Solution: 
Indirect connection to NEF via SMF 
	Observations

	NEF impact
	#1 Non-IP data delivery support
	No difference between Solution#35 and alternative solution.

Both solutions require enhancement of NEF to support non-IP data delivery, i.e. NEF implements Application Functionality such as IP encapsulation and decapsulation.
	[Observation-1] 

Both solutions require NEF to support Application Functionality for non-IP data delivery. 

	
	#2 Message terminating point at NEF
	NEF establishes N6n PtP tunnel with UPF. To achieve this, NEF performs the following functionality: 
- stores its NEF ID in UDM.

- allocates its N6n PtP tunnel info and provides it to SMF.
	NEF reuses CP-based data delivery mechanism for data transmission to/from SMF.
	[Observation-2] 

Solution #35 requires NEF supporting N6n reference point. However, per TS 23. 501, clause 6.2.5 (see below), it is not required all NEF needs to support N6n reference point. 
“A specific NEF instance may support one or more of the functionalities described above and consequently an individual NEF may support a subset of the APIs specified for capability exposure.”

	#3 SMF impact 
	To establish N6n PtP tunnel between NEF and UPF, SMF performs the following functionality:
- retrieves NEF ID from UDM.
- retrieves/provides N6n PtP tunnel info from/to the NEF.
	SMF reuses CP-based data delivery mechanism for data transmission to/from NEF, and to/from SMF.
SMF needs to manage the data path via UPF, SMF, and NEF for the PDU session.
SMF support for data forwarding between the SMF and UPF as defined in TS 29.244.
	[Observation-3] 
Alternative solution requires Control Plane NF involvement for UP-based data transmission.

	#4 UPF impact 
	No new requirements, since PtP tunnelling mechanism is already supported at UPF.
	UPF support for data forwarding between the SMF and UPF as defined in TS 29.244.
	[Observation-4] 
Same as observation-3.

	#5 Message transmission delay
	One hop from UPF to NEF
	Two hops from UPF to NEF
	[Observation-5]
Alternative solution brings longer message transmission delay than Solution #35.   


2.
Proposal
Proposal: Based on the observations, it is proposed to take Solution #35 as the baseline for normative work. 
It is also highlighted that solution 35 does not require every NEF to support such functionality. Based on MNO’s requirement, or deployment option, there can be specific NEF which support user plane-based routing for NIDD API. Therefore, it does NOT break any existing functionality or deployment of NEF.
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