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[bookmark: _Toc462478989]1 Introduction
There are two key architecture solutions to Key Issue #1. Solution #1 and Solution #5 architectures. At a high level the two architectures are shown in the figure below.[image: ]

Figure 1: (Left) Solution #1 and (Right) Solution #5
1.1 	I-SMF Functionality 
The main difference in the functionality of the two architecture is depicted in the figure below.
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Figure 2: Functionality differences for I-SMF

The main difference is that the I-SMF functionality in Solution #1 is almost the same as that of a full SMF. The I-SMF in Solution #1 functions almost like a V-SMF in home-routed roaming scenario. In addition the I-SMF has functionality of proxying the charging and LI interfaces when UL-CL is deployed. 
For the case of Solution #5, the I-SMF performs the function of N4 proxy. In addition the I-SMF may also perform the functionality of N3 and N9 TEID allocation and UPF selection. The A-SMF handles NAS-SM messages and manages the RAN for resource allocation. The I-SMF could be a simple SDN proxy controller and only manages the UPF, the main functionality needed to solve Key Issue #1. 
Solution #5 is also a lot easier to implement where UPFs in different regions are from different vendors and controlled by SMFs from that vendor. In the figure above blue and green may represent different vendors of UPF+SMF pairs. With solution #5, the I-SMF only provides proxy functionality to A-SMF to provide just sufficient control of the I-UPF. Hence, inter-vendor operation of Solution #5 is easier than Solution #1.

1.2 	Idle to Active transition
Comparison of network triggered service request is shown in the figure below. [image: ]


For Solution #1, the downlink packet arrives via the N9 interface to the I-UPF. The I-UPF sends Data Notification to the I-SMF which in turn sends an N2 message to the AMF. The AMF will then page the mobile. 
For Solution #5, similar steps occur but requires the I-SMF to proxy the data notification to the A-SMF (2'). Through configuration option the A-SMF could remove N9 interface and perform DDN directly, establishing N9 and N3 when UE reconnects.
The performance of the solution is the same for both the solutions. 
1.3	Introduction of UL-CL
The introduction of UL-CL needs to be controlled by the A-SMF, since the introduction of UL-CL has charging and usage reporting implications. Also, AF influence of UL-CL REQUIRES A-SMF to make the decision since the PCF interface is to the A-SMF. 
With Solution #1, the A-SMF needs to proxy the traffic steering rule to I-SMF which then needs to work on the traffic steering rule to perform the N4 functionality to add UL-CL function to the I-UPF, or introduce a new UL-CL UPF. 
With Solution #5, the A-SMF triggers the addition of UL-CL UPF based on PCC rule and location of the UE. The I-SMF proxies the provisioning from A-SMF to the UL-CL UPF.
1.5	Selection of I-SMF/I-UPF
In Solution #1, the Selection of I-SMF is performed by the AMF, e.g. based on the current location of the UE. In Rel-15, the selection of SMF is performed by AMF but not based on location of the UE since SMF is expected to serve entire PLMN. The selection is more based on DNN and S-NSSAI. The selection of I-SMF and UPFs is a session management function and should be performed by SMF, which is the proposal in Solution #5. 
Hence, Solution #5 maintains the SM/MM separation since it allocates the functionality of I-SMF/I-UPF selection to SMF rather than AMF.

	#
	Feature
	Solution #1
	Solution #5

	1
	Functionality of I-SMF
	- Full functionality of SMF
- N11 support needed

	- Proxy N4 functionality
- TEID allocation for N3 and N9 tunnel

	2
	Impacts on A-SMF
	- New procedure to retrieve context and transfer to I-SMF
	- Simple procedure to add I-SMF using NRF

	3
	Impact of AMF
	Location based UPF/SMF discovery. NOTE: In Release-15, AMF does not perform this functionality since this is SM functionality.
	UPF and I-SMF selection based on location is performed by A-SMF. This is in line with SM and MM separation

	4
	Introduction of UL-CL
	Controlled by the A-SMF.  
[bookmark: _GoBack]Requires new functionality on N16' to proxy traffic steering rule to I-SMF (not supported in Rel-15)
	Controlled by A-SMF. 
Part of N4' functionality.

	5
	SDN Architecture
	I-SMF supports full SMF function and cannot be a proxy SDN controller.
	Is in-keeping with SDN architecture with the I-SMF performing proxy-SDN controller functionality.

	6
	Charging Aspects
	Needs to support N4 proxy functionality. 
Control of charging is with A-SMF and not I-SMF.
	Supports N4 proxy functionality

	7
	Lawful Interception
	Multiple X1, X2 and X3 interfaces may be needed to A-SMF and I-SMF.
	Suffice to have X1 and X2 to A-SMF and X3u from UPFs to SX3LIF

	8
	A-SMF/I-SMF interface functionality delta from Rel-15 interface 
	Combination of N16 and N4 and N16_LI
	N4 with additional attributes

	9
	Idle to Active transition time
	Both solutions have similar performance
	Both solutions have similar performance



Based on the above analysis, solution 5 is preferred 
2. Proposal
Text proposal to conclusion section of TR 23.726.

[bookmark: _Toc520195280]7	Conclusions
Editor's note:	This clause is intended to list interim or/and final conclusions, which have been agreed during the course of the study item activities.
-	For Key Issues #1, #4 and #5 Solution #5 is selected for normative specification.
3GPP
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