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Abstract of the contribution: This contribution propose to update architecture requirements, add a reference architecture model based on assumptions agreed in SA2#113ah.
Introduction
During the last SA2#113ah, it was agreed that RAN-Core functional split will be defined for new RAT(s), evolved LTE and non-3GPP access. Also agreed that RAN-Core interface will be defined for new RAT(s) and evolved LTE. Furthermore, it was agreed that UE – Core signalling association will not be impacted regardless whether the UE is connected to either or both of the new RAT(s) and the evolved LTE. It will be beneficial to represent these agreements in a figure with an interface label so that these interface labels can be re-used in all the solution papers proposed for Section 6.
In addition, it proposes additional M2M (small data transmission), security and LI related architectural requirements.

Proposal
It is proposed to add a reference architecture based on agreed architecture assumptions to the TR 23.799 “Study on Architecture for Next Generation System”.

* * * Start of changes * * * * 
3
Definitions and abbreviations

3.1
Definitions

For the purposes of the present document, the terms and definitions given in 3GPP TR 21.905 [1], 3GPP TS 23.401 [2], 3GPP TS 23.203 [3] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [1].
Evolved LTE: In the context of this document Evolved LTE is E-UTRAN upgraded to interface with the Next Generation Core.
Physical resource: A physical asset for computation, storage or transport including radio access. 
Logical Resource: A partition of one or a group of resources. 
Telecommunication Service: is defined in TR 21.905 as a bearer service or a teleservice. 
NOTE 1:
In the context of this document it refers to the telecommunication services that are specified by 3GPP and which therefore may be provided by a network or a Network Slice that bases on 3GPP specifications.

Network Capability: is a network provided and 3GPP specified feature that typically is not used as a separate or standalone “end user service”, but rather as a component that may be combined into a service that is offered to an “end user”.
NOTE 2:
For example, the Location Service is typically not used by an “end user” to simply query the location of another UE. As a feature or network capability it might be used e.g. by a tracking application, which is then offering as the “end user service”. Network Capabilities may be used network internally and/or can be exposed to external users, which are also denoted a 3rd parties.

Network Function (NF): is a processing function in a network, which has defined functional behaviour and defined interfaces.
NOTE 3:
An NF can be implemented either as a network element on a dedicated hardware, or as a software instance running on a dedicated hardware, or as a virtualised function instantiated on an appropriate platform, e.g. on a cloud infrastructure.
Network Slice (NS): is composed of all the NFs that are required to provide the required Telecommunication Services and Network Capabilities, and the resources to run these NFs.
NOTE 4:
In this document a Network Slice is equivalent to a Network Slice Instance.

Editor’s Note: It is for the RAN WG to determine how the Network slicing applies to RAN. It is FFS whether some aspects of level of isolation/separation should be part of the NS definition.

NOTE 5:
The PLMN may consist of one or more network slices. The special case of just one Network Slice is equivalent to an operator’s single, common, general-purpose network, which serves all UEs and provides all Telecommunication Services and Network Capabilities that the operator wants to offer.
NextGen RAN (NG RAN): it refers to evolved LTE and New RAT.
PDU Session: Association between the UE and a data network.
PDU Session of IP Type: Association between the UE and an IP data network.
Editor’s Note: PDU session is comparable to a single-stack PDN connection in EPS. A dual-stack PDN connection in EPS corresponds to two PDU sessions. This is a working definition and FFS.

Session Continuity: The continuity of a PDU session. For PDU session of IP type “session continuity” implies that the IP address is preserved for the lifetime of the PDU session.
Service Continuity: The uninterrupted user experience of a service, including the cases where the IP address and/or anchoring point changes.
* * * Next change * * * * 
4
Architectural Requirements, Assumptions and Principles
4.1
High level Architectural Requirements
Editor's Note: This clause will document high-level architectural requirements that guide the architecture study.
The architecture of the “Next Gen” network shall

1
Support the new RAT(s), the evolved LTE, and non-3GPP access types. GERAN and UTRAN is 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.

5
Support a separation of Control plane and User plane functions.

6
Support transmission of IP packets, non-IP PDUs and Ethernet frames.
NOTE: This requirement assumes a point-to-point link between the UE and the data network.

7
Leverage techniques (e.g. Network Function Virtualization and Software Defined Networking) to reduce total cost of ownership, improve operational efficiency, energy efficiency, and simplicity and flexibility for offering new services.
8
Efficiently support different levels of UE mobility (including stationary UE(s)) / service continuity. 

9
Support different levels of resilience for the services provided by the network. 

10
Support different means for reducing UE power consumption while UE is in periods with data traffic as well as in periods without data traffic.
11
Support services that have different latency requirements between the UE and the PDN.
12
Minimize the signalling (and delay) required to start the traffic exchange between the UE and the PDN, i.e. signalling overhead and latency at transition from a period where UE has no data traffic to a period with data traffic.
13
Support optimized mechanisms to control (includes avoiding) signalling congestion.
14
Efficient network support for a large number of UEs in periods without data traffic.
15
Support network sharing.
16
Support roaming.
a)
As part of roaming, the architecture shall support both routing of user traffic entirely via the VPLMN and routing of the user traffic back to the HPLMN. 

17
Support broadcast services.
18
Support network slicing.
19
Support Architecture enhancements for vertical applications.
20
Support dynamic scale-in /scale-out.
21
Minimize energy consumption in the overall network operation.
NOTE: 
Specific architecture work resulting from the previous requirement may have to be addressed by SA2, SA5 or both.
22
Support critical communications, including mission-critical communications.
24  Support efficient transmission of short data bursts (e.g. for IoT UEs).

25  Support regulatory requirements for Lawful Intercept.

26  Support encryption and integrity protection for signalling between the UE and core.
* * * Next change * * * * 
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 section is reused from Architecture requirement 1 in Section 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 LTE and non-3GPP access types.
2
A NextGen Core-NextGen RAN interface supporting new RAT(s) and the evolved LTE shall be specified.
Note: This assumption is valid for the following three scenarios:

1) NextGen RAN supports only new RAT;

2) NextGen RAN supports only evolved LTE; and

3) NextGen RAN supports both new RAT and evolved LTE.

Editor's Note: Whether the interface between NextGen Core-NextGen RAN is the same for the scenarios above needs to be confirmed in coordination with RAN WGs.
3
Regardless whether the UE is connected to either or both of the new RAT(s) and the evolved LTE, the number of UE NextGen Core signalling association 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 for the network to control access by a UE to a specific slice, and to verify that the UE is allowed to access a specific network slice.
* * * Next change * * * * 
4.2.1
Baseline Architecture

This section shows the baseline architecture that can be used as a reference model for this study. Figure 4.2-1 shows the UE, new RAT, evolved LTE, NextGen Core and their reference points.
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Figure 4.2.1-1: Baseline Next Generation system architecture

Following figures shows the 3 possible scenarios assumed for the NextGen RAN:
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Figure 4.2.1-2: NextGen RAN supporting evolved LTE only, New RAT only or both

* * * Next change * * * * 
4.2.2
Reference points

NR-Uu:
Reference point from UE to New RAT. This is outside the scope of this TR.

NG1-C:
Reference point for the control plane protocol between NextGen RAN and NextGen Core.

NG1-U:
Reference point for the user plane protocol between NextGen RAN and NextGen Core.

NG-Gi:
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 change * * * * 
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