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Abstract of the contribution: 
This contribution describes a converged core network architecture that enables NG UE to have multiple simultaneous connections to the NextGen converged core via 3GPP access (5G NR) and non-3GPP access (fixed broadband, WLAN) networks. 

Introduction
In relation to the architecture requirements for the NextGen Core to support 3GPP and non-3GPP access (see below extract from section 4.1 High Level Architecture Requirements and section 4.2 Architecture Assumptions of TR23.799 v0.5.0), the agreement to support non-3GPP access does not seem to be fully reflected in the rest of the document. We are therefore proposing a number of updates on the reference architecture and reference points for NG System in section 4.2.1 Initial High Level Architecture View and section 4.2.2 Reference Points in order to support 3GPP (5G NR) and non-3GPP access (fixed broadband and WLAN).
Section 4.1 The architecture of the NextGen System shall:

1
Support the new RAT(s), the Evolved E-UTRA, and non-3GPP access types. GERAN and UTRAN are not supported:

a)
As part of non- 3GPP access types, WLAN access and Fixed access shall be supported. Support for satellite access is FFS.

2
Support unified authentication framework for different access systems.

3
Support multiple simultaneous connections of an UE via multiple access technologies.

4
Allow independent evolutions of core network and RAN, and minimize access dependencies.

Section 4.2 Architectural Assumptions
1. The functional split between NextGen core and access network shall be defined with support for the new RAT(s), the Evolved E-UTRA and non-3GPP access types.

2
A NextGen Core-NextGen RAN interface supporting new RAT(s) and the Evolved E-UTRA shall be specified.

3
The method how the NextGen UE interfaces with the NextGen Core - if any - is FFS. Regardless whether the UE is connected to either or both of the new RAT(s) and the Evolved E-UTRA, the number of NextGen UE - NextGen Core signalling association – if they exist in the final solution - is not impacted.

In order to accommodate the various types of access, three different types of NG UEs need to be defined as opposed to the single type of NG UE in the current TR23.799 (v0.5.0) document:-

· Type 1: NG UE that is equipped with NR RAN Tx/Rx module

· Type 2 : NG UE that is equipped with WiFi and/or other short range wireless Tx/Rx module (non-3GPP access).
· Type 3 : NG UE that is equipped with both NR RAN Tx/Rx and WiFi or other short range wireless Tx/Rx (non-3GPP access) modules
It is envisaged that NG UE Type 3 has the capability to perform traffic steering, splitting and switching functions to select the appropriate access networks in order to establish simultaneous CP and UP connections with the NextGen Core.  These traffic steering, switching and splitting functions in NG UE and NextGen Core need to be included as already agreed in key issue 20 of the TR.
Proposal
4.2
Architectural Assumptions

Editor's note: This clause will document the identified common architecture assumptions during the study. The assumptions refer to items (e.g. architecture shall define RAN - core functional split) that must be fulfilled by the new architecture.

Editor's note: The terminology in this clause is reused from Architecture requirement 1 in clause 4.1. This terminology should be aligned throughout the TR once RAN terminology is defined by e.g. RAN WGs.

1
The functional split between NextGen core and access network shall be defined with support for the new RAT(s), the Evolved E-UTRA and non-3GPP access types.

2
A NextGen Core-NextGen RAN interface supporting new RAT(s) and the Evolved E-UTRA shall be specified.

3
The method how the NextGen UE interfaces with the NextGen Core - if any - is FFS. Regardless whether the UE is connected to either or both of the new RAT(s) and the Evolved E-UTRA, the number of NextGen UE - NextGen Core signalling association – if they exist in the final solution - is not impacted.

Editor's note: Whether the number of UE - NextGen Core signalling association is impacted when a UE is connected to multiple network slices (possibly involving multiple RATs), and/or non-3GPP access, is FFS.

4
It shall be possible to verify that the UE is allowed to access a specific network slice.
5
The life cycle management of network slice instances and network function instances are assumed to be within the scope of SA5.
The below text is a proposed complete replacement for sections 4.2.1 and 4.2.2.
***** BEGINNING OF CHANGE *****
4.2.1
Initial High level architectural view

This clause shows the high level architecture that can be used as a reference model for this study. Figure 4.2.1-1 shows the NextGen UE, NextGen RAN, Non 3GPP access, NextGen Core and their reference points.
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Figure 4.2.1-1: Initial High level architecture view for NextGen System
Figure 4.2.1-1 presents a converged next generation core architecture that enables a NG UE to have simultaneous CP and UP connections to the next gen converged core via different ANs regardless of whether it is 3GPP or non-3GPP access.  It will enable future converged Application Functions to provide seamless user experience and seamless connectivity to the NG UE across these ANs using common identities and common network policies.
Editor's note:
Support for common identities and common network policies in the NG Core is FFS.

Three types of NG UE need to be specified:-
Type 1:
NG UE equipped with NR RAN Tx/Rx module that is capable of establishing CP & UP connections with the NR RAN.
Type 2:
NG UE equipped with WiFi or other short range wireless (non-3GPP) Tx/Rx module that is capable of establishing CP & UP connections to the following:-

· fixed broadband access via local WiFi or other short range wireless connection on broadband CPE
· WLAN access via WiFi AP hotspots
Type 3:
NG UE equipped with both NR RAN Tx/Rx and WiFi or other short range wireless (non-3GPP) Tx/Rx modules.   This type of NG UE is capable of establishing simultaneous CP & UP connections to the following:-

· NR RAN
· fixed broadband access via local WiFi or other short range wireless connection on broadband CPE

· WLAN access via WiFi AP hotspots

NG UE Type 3 shall have the capability to perform traffic steering, splitting and switching functions to select the appropriate access networks in order to establish simultaneous CP and UP connections with the NextGen Core.  
Editor's note: Traffic steering, switching and splitting functions in NG UE and NextGen Core needs to be included in key issue 20 of the TR.  
A common NAS protocol shall be used between the NextGen System and Type 1, 2 and 3 NG UEs over NG1, though the NG UE may not use all the features of NG1 in certain scenarios.  
Editor's note:
If, and possibly how, the NextGen UE interfaces with the NextGen Core is FFS.

Editor's note:
High level architecture view for non-3GPP access is FFS.
4.2.2
Reference points




NG1:
Reference point for the control plane between NextGen UE and NextGen Core. This reference point is access agnostic and NAS traffic is tunnelled through the access network in all cases.
NG2A:
Reference point for the control plane between NextGen RAN and NextGen Core.

NG3A:
Reference point for the user plane between NextGen RAN and NextGen Core.
NG2B:
Reference point for the control plane between Fixed Broadband Access Network and NextGen Core (Note: Reference point definition by 3GPP or an external SDO is FFS).
NG3B:
Reference point for the user plane between Fixed Broadband Access Network and NextGen Core (Note: Reference point definition by 3GPP or an external SDO is FFS).

NG2C:
Reference point for the control plane between WLAN Access Network and NextGen Core (Note: Reference point definition by 3GPP or an external SDO is FFS).
NG3C:
Reference point for the user plane between WLAN Access Network and NextGen Core (Note: Reference point definition by 3GPP or an external SDO is FFS)
NG6:
It is the reference point between the NextGen Core and the data network. Data network may be an operator external public or private data network or an intra-operator data network, e.g. for provision of IMS services. This reference point corresponds to SGi for 3GPP accesses.
***** END OF CHANGE *****
4.3
Architectural Principles

Editor's note: This clause will document the identified architecture principles during the study. This clause provides the guiding principles (e.g. establishing a session on demand for IoT devices, support for non-IP connectivity), key drivers for the architecture.

-
The UE may be attached to the network without having an established session for data transmission.

-
The number of reference points between the UE and the NextGen Core Network for the control plane over a single RAN should be minimized, independently of the functional composition of the control plane CN functionality.

5
Key Issues

NOTE:
All the key issues are assumed to adhere to the list of architectural requirements, assumptions and principles in clause 4 and therefore these requirements, assumptions and principles are not repeated as part of the key issue descriptions.
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