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1. Introduction
SA2 has completed its Study on Architecture for Next Generation System (Rel-14) and started the stage 2 normative work for the 5G System – Phase 1 (Rel-15). 
The Rel-15 stage 3 work has to be completed by Sept. 2018 (SA/CT#81).

CT1 is considering starting a study item on 5G NAS (see C1-170178 [10]) and a corresponding Study Item is expected to be agreed at CT1#102.

This discussion paper provides a basis for discussion on how to carry out the CT4 work on 5GS Phase 1. 

2. Status of SA2 work on 5G System Architecture
2.1
Study on Architecture for Next Generation System

The study on Architecture for Next Generation System was carried out under the study item FS_NextGen (SP-160727 [1]) and captured in TR 23.799 [2] within the Rel-14 version of 3GPP specifications. 

At SA#74 (Dec. 2016), the FS_NextGen work was considered completed and the related TR 23.799 approved. During the SA plenary meeting it was indicated that “The conclusions provides a good overview of what will continue into normative phase” [4]. Hence, this could be used as basis for start analysis work and proposals on impacts on other working groups. 

As indicated in C1-170178 [10], TR 23.799 contains agreements reached on the identified key issues, such as: network slicing, QoS framework, mobility management, session management, session and service continuity and efficient user plane path, network function granularity and interactions between them, core & access - functional division and interface, policy framework, interworking and migration, network discovery and selection, architectural impacts when using virtual environments, NextGen core support for IMS. The agreement about overall architecture has been reached. No outstanding technical issue has been identified.

2.2
Stage 2 on 5G System Architecture – Phase 1
A Rel-15 WID on 5G System architecture – Phase 1 (5GS_Ph1) in SP-160958 [3] has been approved at SA#74. 

The objective of this work is to develop the stage 2 normative specification of Phase 1 of the 5G system based on the conclusions captured in TR 23.799. The SA2 target completion dates for 5GS_Ph1 is September 2017. 
The 5G System – Phase 1 will support the following features (Rel-15):

-
network slicing,
-
use of virtual environments,
-
service-based architecture,
-
network capability exposure,
-
support for edge computing,
-
access and mobility management,
-
session management separate from mobility management,
-
(re)selection of efficient user plane path,
-
session and service continuity,
-
QoS,
-
policy framework,
-
network discovery and selection,
-
network sharing,
-
untrusted non-3GPP accesses,
-
roaming with EPS,
-
interworking with and migration from EPS,
-
IMS services (including support for emergency calls),
-
Public Warning System (PWS),
-
location services as per related service requirements and in alignment with NG RAN,
-
SMS over NAS. Phase 1 architecture also serves as a foundational architecture for 

enhancements in future releases that would support additional features.

The following features are postponed to phase 2 of the 5G System normative work (Rel-16):

-
TWAN and Wireline access
-
Broadcast/Multicast Capabilities

-
Proximity Services

-
Relay communication

-
Off-Network communication

-
ND&S for n3Ga access

-
Ph1 re-use existing solutions from EPC framework

-
Traffic steering, switching and splitting between 3GPP and n3Ga access

-
Minimal connectivity within extreme rural deployments

SA2 has started its stage 2 normative work. Two new specifications are being produced by SA2: 

- TS 23.501 v0.1.1: System Architecture for the 5G System; Stage 2

- TS 23.502 v0.1.1: Procedures for the 5G System; Stage 2

Main focus of the SA2#118bis meeting was to convert TR agreements into stage 2 requirements for the normative specifications. TR Agreements on overall architecture, registration and connection management, Session management, QoS, interworking, network slicing, policy framework, support for non-3GPP access were all introduced for TS 23.501. The corresponding call flows were introduced in TS 23.502. 
The 5G System architecture consists of the following network functions (NF):
-
Authentication Server Function (AUSF)

-
Core Access and Mobility Management Function (AMF)

-
Data network (DN), e.g. operator services, Internet access or 3rd party services

-
Data Storage network function (DSF)

-
Network Exposure Function (NEF)

-
NF Repository Function (NRF)

-
Policy Control function (PCF)

-
Session Management Function (SMF)

-
Unified Data Management (UDM)

-
User plane Function (UPF)

-
User Equipment (UE)

-
(Radio) Access Network ((R)AN)

The non-roaming architecture is depicted below.
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Figure 4.2.3-1: 5G System Service-based architecture
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Figure 4.2.3-2: Non-Roaming 5G System Architecture in reference point representation

SA3 is also looking into the security aspects of NGS (Study on Architecture and Security for Next Generation System FS_NSA in SP-160727 [5]). The work is considered 45% complete and captured in TR 33.899. 

3. CT4 aspects of 5G System - Phase 1
Based on the stage 2 and the conclusions of the TR 23.799 [2] and the current ToR of CT4, the following CT4 work aspects can already be identified and started to be analysed: 
1. Protocols and procedures/services for 5G Core Network internal interfaces (excluding PCF interfaces), including the Service Based architecture; 
· Service-based interfaces: 

i. Namf
Service-based interface exhibited by AMF

ii. Nsmf 
Service-based interface exhibited by SMF

iii. Nudm 
Service-based interface exhibited by UDM

iv. Nnrf 
Service-based interface exhibited by NRF

v. Nausf 
Service-based interface exhibited by AUSF

· Reference points: 

i. N3 reference point between (R)AN and UPF

ii. N4 reference point between SMF and UPF

iii. N8 reference point between UDM and AMF

iv. N9 reference point between two UPFs

v. N10 reference point between UDM and SMF

vi. N11 reference point between AMF and SMF

vii. N12 reference point between AMF and AUSF

viii. N13 reference point between UDM and AUSF

ix. N14 reference point between two AMFs

x. N16 reference point between two SMFs

2. User plane and control plane protocols for Session management and Service Continuity (e.g. PDU session establishment, single PDU session with multiple PDU session anchors, session and service continuity, etc);
3. Mobility management between AMFs or between 3GPP and Non-3GPP accesses; 

4. N4 and UPF requirements and differences with the Sx interface designed for CUPS in EPC; 

5. Interfaces from NFs to Data Storage Function (decoupling of "compute" and "storage" resources);
6. Support for Network internal exposure and interface to Data Storage Function for structured data storage;
7. Network Function Discovery and Selection (including UP function selection);

8. Authentication procedures for 3GPP and Non-3GPP accesses;

9. Interworking with E-UTRAN connected to EPC;

10. Network slicing;

11. Specific Services (SMS services, Public Warning System, Location Services, Emergency services, Multimedia Priority Services);

12. Numbering, Addressing and Identification in 5G System;

13. Subscription Data in 5G System;

14. Impacts due to Virtualization.
4. 5GS Phase 1 work and planning
The development of a new system architecture including a new core network is a significant and complex standardization effort. 
CT4 should not defer the start of the analysis until getting complete stage 2 specifications (which is expected for sept. 2017). It is proposed instead that CT4 start studying the CT4 aspects listed in section 3, based on stage 2 and the conclusions of TR 23.799 as soon as possible to reach a common understanding of these impacts, assess how to structure the CT4 stage 2 and stage 3 specifications for the 5G System, and ensure that the work will be completed within the planned timeframe.

Like was done when LTE/SAE was under standardization development (TR 29.803: 3GPP Evolved Packet System: CT WG4 Aspects (Stage 3);Release 8)) , it is proposed to create a CT4 TR to:

-
collect the analysis work, 
-
reach a common understanding of the impacts, 
-
identify the appropriate specification structure for documenting these impact (new and/or existing specifications),

-
serve as a place holder for all CT4 aspects of 5G System, to be moved to the appropriate 3GPP technical specifications when the TR is sufficiently stable. 
As similar studies are expected to be started in other CT WGs, it is proposed to create a CT-wide SID in the work plan, with one SID Rapporteur per WG. Although it is usually desired to have a single work item rapporteur, the extent of the work here and the need for an active coordination of the work in each WG justifies a work item rapporteur per WG. As an alternative, it could also be considered to proceed with one study item per working group.
Normative work item(s) will be defined at a later stage, when the progress of stage 2 and CT4 analysis allows it.

The TR does not need to be 100% complete for CT4 to start normative work. 
4. Conclusion
It is proposed to agree on the following proposals to ensure a timely completion of the specification of the CT4 aspects of the 5G System – Phase 1: 
1) to start study work in CT4 based on stage 2 (TS 23.501 & TS 23.502) and the conclusions of TR 23.799. The study should aim at collecting analysis work and proposals on CT4 stage 2 and stage 3 impacts due to 5GS.

2) the study work should be captured in a CT4 TR which should include:

-
 analysis work and proposals based on SA2 conclusions and work, 

-
identify the appropriate specification structure for documenting these impact,
-
serve as a place holder for all CT4 aspects of 5G System, to be moved to the appropriate 3GPP technical specifications when the TR is sufficiently stable
The SA2 status should be added as a note in the TR when unstable topics in SA2 are described in the TR.
3) It is proposed to define a CT-wide study work item, with one SID Rapporteur per WG. Alternatively, a study work item may be defined per WG.

4) the TR does not need to be 100% complete for CT4 to start normative work.
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