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1
Decision/action requested

The group is requested to agree to the proposed changes.
2
References

[1]

3GPP TR 23.799 V14.0.0 (2016-12) Study on Architecture for Next Generation System
3
Rationale

3GPP SA2 has made conclusion on NextGen system architecture in published TR 23.799 (V14.0.0). In the agreed reference architecture, besides CP and UP separation, NG control plane is modularized into multiple NFs to enable flexible deployment and efficient network slicing. Meanwhile, the service based architecture/interface is introduced, in order to simplify the complicated interconnection bring by the multiple CP NFs, so the same overall architecture is representated from two persepctive, one is represented from service based architecture perspective, the other one is represented from P2P reference point perspective.
In brief, the NGC includes following NFs:

-
Unified Data Management (UDM).

-
Authentication Server Function (AUSF).

-
Policy Control function (PCF).

-
Core Access and Mobility Management Function (AMF).

-
Session Management Function (SMF).

-
User plane Function (UPF).

-
Network Exposure Function (NEF).

-
NF Repository Function (NRF).

In order to identify and manage NGC, it is necessary to consider the corresponding use cases and requirement from network management aspect. 
========Extract from TR 23.799 start===========
3.1
Definitions

Network Function: In this TR, Network function is a 3GPP adopted or 3GPP defined processing function in a network, which has defined functional behaviour and 3GPP defined interfaces.

NOTE 2:
A network function 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.
NextGen Core Network: A core network specified in the present document that connects to a NextGen access network.
3.2
Abbreviations

NF
Network Function

NG
NextGen

NGC
NextGen Core

NGS
NextGen System
NG CN
NextGen Core Network

NG RAN
NextGen RAN

8.12
Agreements on the Overall Architecture

8.12.2
Non-roaming reference architecture

In this clause, we show two different representation of the overall architecture providing same functionality.

The following figure depicts the non-roaming reference architecture with service based interfaces within control plane.

Network functions within the NG Control plane unless determined otherwise during the normative phase, shall exhibit service based interfaces for services that can be used by authorized network functions. The following figure depicts the non-roaming reference architecture in service based interface representation and shows how service based architecture can be supported. Each function exhibits a service interface for reusable procedures.

NOTE 1:
The list of procedures that will be exhibited as service will be determined during the normative phase. How a network function is authorized on a per UE basis needs to be determined during the normative phase.
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Figure 8.12.2-1: NG CP Service based architecture

Service based interfaces:

NGamf:
Service based interface exhibited by AMF.

NGsmf:
Service based interface exhibited by SMF.

NGnef:
Service based interface exhibited by NEF.

NGpcf:
Service based interface exhibited by PCF.

NGudm:
Service based interface exhibited by UDM.

NGaf:
Service based interface exhibited by AF.

NGnrf:
Service based interface exhibited by NRF.

NGausf:
Service based interface exhibited by AUSF.

NOTE 2:
Whether Network repository function (NRF) is an enhancement of DNS server will be determined by CT WGs.

NOTE 3:
Whether there is a need for Network Exposure function (NEF) to support point to point interfaces will be determined during the normative phase.

Leveraging service based architecture in the control plane, the following figure shows how various network functions will interact in the non-roaming case. Effectively this provides a reference point representation of the architecture that can then be used to develop detailed call flows.

The following figure shows non-roaming architecture in direct point to point reference point representation:
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Figure 8.12.2-2: Non-Roaming NextGen Architecture in point to point reference point representation

NOTE 4:
NG9, NG14, NG15 are not shown in other figures however they may also be applicable for other scenarios.

8.12.3
Roaming reference architectures

The following figure shows roaming architecture with local breakout when service based interfaces within control plane is supported.


[image: image3.emf]VPLMN HPLMN

NRF UDM

NGpcf

NGnrf

PCF

NGudm

UE

NG-(R)AN NG-UP DN

NG3

NG6

AMF SMF

PCF

NG-CP

NGamf NGsmf

NGpcf

NRF

NGnrf

NG4

AUSF

NGnef

AF

NGaf

NGausf

NEF

NGnef

NEF


Figure 8.12.3-1 Roaming reference architecture - local breakout scenario in service based interface representation

Following figure 8.12.3-2 depicts the reference point view of the roaming architecture in case of home routed scenario when service based interfaces within control plane is supported:
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Figure 8.12.3-2 Roaming reference architecture - home routed scenario in service based interface representation

Following figure 8.12.3-3 depicts the traditional view of the roaming architecture in case of local break out scenario:
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Figure 8.12.3-3: Roaming reference architecture - local breakout scenario in point to point reference point representation

Following figure 8.12.3-4 depicts the reference point view of the roaming architecture in case of home routed scenario:
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Figure 8.12.3-4: Roaming reference architecture - Home routed scenario in point to point reference point representation

8.12.4
Reference points and Functionality description

The 5G Reference Architecture consist of the following functions:

-
Unified Data Management (UDM).

-
Authentication Server Function (AUSF).

-
Policy Control function (PCF).

-
Core Access and Mobility Management Function (AMF).

-
Session Management Function (SMF).

-
User plane Function (UPF).

-
Network Exposure Function (NEF).

-
NF Repository Function (NRF).

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

-
UE User Equipment.

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

-
Data Storage network function (DSF).

The 5G Reference Architecture contain the following reference points:

NG1:
Reference point between the UE and the Access and Mobility Management function.

NG2:
Reference point between the (R)AN and the Access and Mobility Management function.

NG3:
Reference point between the (R)AN and the User plane function (UPF).

NG4:
Reference point between the Session Management function (SMF) and the User plane function (UPF).

NG5:
Reference point between the Policy Function (PCF) and an Application Function (AF).

NG6:
Reference point between the UP function (UPF) and a Data Network (DN).

NOTE 10:
The traffic forwarding details of NG6 between a UPF acting as an uplink classifier and a local data network will not be specified in this release.

NG7:
Reference point between the Session Management function (SMF) and the Policy Control function (PCF).

NG7r:
Reference point between the vPCF and the hPCF.

NG8:
Reference point between Unified Data Management and AMF.
NG9:
Reference point between two Core User plane functions (UPFs).

NG10:
Reference point between UDM and SMF.

NG11:
Reference point between Access and Mobility Management function (AMF) and Session Management function (SMF).

NG12:
Reference point between Access and Mobility Management function (AMF) and Authentication Server function (AUSF).

NG13:
Reference point between UDM and Authentication Server function (AUSF).

NG14:
Reference point between 2 Access and Mobility Management function (AMF).

NG15:
Reference point between the PCF and the AMF in case of non-roaming scenario, V-PCF and AMF in case of roaming scenario.
NG16:
Reference point between two SMFs, (in roaming case between V-SMF and the H-SMF).
========Extract from TR 23.799 end===========
4
Detailed proposal

It is proposed to make the following changes to TR 28.802 [1].
	1st modified section


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] 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].

NextGen Core Network: Defined in 3GPP TR 23.799[x].

3.2
Abbreviations

For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1].

AUFS

Authentication Server Function

AMF
Access and Mobility Management Function

NEF
Network Exposure Function
NGC
Next Generation Core
NRF
NF Repository Function
PCF

Policy Control function

SMF
Session Management Function

UPF
User plane Function

UDM

Unified Data Management

	End of 1st modified section


	2nd  modified section


4
Use cases
4.1 
Business level use cases

4.1.X.
Use case for supporting management of NGC
4.1.X.1
NG Core Network Architecture
In the NextGen reference architecture, besides CP and UP separation, NG control plane is modularized into multiple NFs to enable flexible deployment and efficient network slicing. Meanwhile, the service based architecture is introduced in NG control plane to further enable the flexibility.
In brief, NGC includes following NFs:

-
Unified Data Management (UDM).

-
Authentication Server Function (AUSF).

-
Policy Control function (PCF).

-
Core Access and Mobility Management Function (AMF).

-
Session Management Function (SMF).

-
User plane Function (UPF).

-
Network Exposure Function (NEF).

-
NF Repository Function (NRF).

NG reference architecture is documented in TR 23.799.
4.1.X.2


Goal
The operator establishes NGC with multiple NFs/NEs according to NG reference architecture, and operator manages the NGC and involved NFs/NEs appropriately. 
4.1.X.2.2


Pre-conditions

Operator plans to deploy NGC with multiple NGC NFs/NEs according to NG reference architecture. 

4.1.X.2.3 
Steps

After one NGC NF/NE is physically installed, it can be initially configured with basic setup information (e.g. local OAM IP address and EM information and etc.) to establish OAM connection, and then self-configuration related instance (e.g. EM) will execute self-configuratoin self-configuratoin on the NGC NF/NE with planned configuration data (including application configuration data).
If needed, before the NGC NF/NE takes into operation, self-optimisation will be executed on the peer NFs/NEs to include new configuration data for corresponding connectivities.
After the NGC NF/NE takes into operation, operator can be informed about any fault detected by the NF/NE via alarms or event reports.
The operator monitors the status of the NGC NF/NE and collect performance measurement data from the NE, which can be used for NGC related KPI assessment.
If necessary, operator re-configures the NF/NE for purpose of NG CN optimisation or adjustment.
	End of 2nd modified section
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5
Potential requirements

5.X
NG CN
REQ-NGCN-CON-1 The 3GPP management system shall be able to support configuration management (e.g. CRUD MOI) on the NGC NF/NE.
REQ-NGCN-CON-2 The 3GPP management system should to support self-configuration operations (similar as SON for RAN) on the NGC NF/NE.

REQ-NGCN-CON-3 The 3GPP management system should refelect the service based architecture characteristic in the NRM of NGC CP NF.
Notice: management requirements related to network slicing is studied in TR 28.801, and are not specified in this TR.
	End of 3rd modified section
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Annex B:
NG Overall Architecture
B.1
General

This clause provides NextGen reference architecture specified in TR 23.799 [Y].

The overall architecture providing same functionality is reprented from two perspective: one is from service based interface perspective, the other one is from point to point reference point perspective.
B.2
Non-roaming reference architecture

In this clause, we show two different representation of the overall architecture providing same functionality.

The following figure depicts the non-roaming reference architecture with service based interfaces within control plane.

Network functions within the NG Control plane unless determined otherwise during the normative phase, shall exhibit service based interfaces for services that can be used by authorized network functions. The following figure depicts the non-roaming reference architecture in service based interface representation and shows how service based architecture can be supported. Each function exhibits a service interface for reusable procedures.

NOTE 1:
The list of procedures that will be exhibited as service will be determined during the normative phase. How a network function is authorized on a per UE basis needs to be determined during the normative phase.
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Figure B.2-1: NG CP Service based architecture

Service based interfaces:

NGamf:
Service based interface exhibited by AMF.

NGsmf:
Service based interface exhibited by SMF.

NGnef:
Service based interface exhibited by NEF.

NGpcf:
Service based interface exhibited by PCF.

NGudm:
Service based interface exhibited by UDM.

NGaf:
Service based interface exhibited by AF.

NGnrf:
Service based interface exhibited by NRF.

NGausf:
Service based interface exhibited by AUSF.

NOTE 2:
Whether Network repository function (NRF) is an enhancement of DNS server will be determined by CT WGs.

NOTE 3:
Whether there is a need for Network Exposure function (NEF) to support point to point interfaces will be determined during the normative phase.

Leveraging service based architecture in the control plane, the following figure shows how various network functions will interact in the non-roaming case. Effectively this provides a reference point representation of the architecture that can then be used to develop detailed call flows.

The following figure shows non-roaming architecture in direct point to point reference point representation:
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Figure B.2-1: Non-Roaming NextGen Architecture in point to point reference point representation

NOTE 4:
NG9, NG14, NG15 are not shown in other figures however they may also be applicable for other scenarios.

B.3
Roaming reference architectures

The following figure shows roaming architecture with local breakout when service based interfaces within control plane is supported.
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Figure B.3-1 Roaming reference architecture - local breakout scenario in service based interface representation

Following figure B.3-2 depicts the reference point view of the roaming architecture in case of home routed scenario when service based interfaces within control plane is supported:
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Figure B.3-2 Roaming reference architecture - home routed scenario in service based interface representation

Following figure B.3-3 depicts the traditional view of the roaming architecture in case of local break out scenario:
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Figure B.3-3: Roaming reference architecture - local breakout scenario in point to point reference point representation

Following figure B.3-4 depicts the reference point view of the roaming architecture in case of home routed scenario:
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Figure B.3-4: Roaming reference architecture - Home routed scenario in point to point reference point representation

B.4
Reference points and Functionality description

The 5G Reference Architecture consist of the following functions:

-
Unified Data Management (UDM).

-
Authentication Server Function (AUSF).

-
Policy Control function (PCF).

-
Core Access and Mobility Management Function (AMF).

-
Session Management Function (SMF).

-
User plane Function (UPF).

-
Network Exposure Function (NEF).

-
NF Repository Function (NRF).

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

-
UE User Equipment.

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

-
Data Storage network function (DSF).

The 5G Reference Architecture contain the following reference points:

NG1:
Reference point between the UE and the Access and Mobility Management function.

NG2:
Reference point between the (R)AN and the Access and Mobility Management function.

NG3:
Reference point between the (R)AN and the User plane function (UPF).

NG4:
Reference point between the Session Management function (SMF) and the User plane function (UPF).

NG5:
Reference point between the Policy Function (PCF) and an Application Function (AF).

NG6:
Reference point between the UP function (UPF) and a Data Network (DN).

NOTE 10:
The traffic forwarding details of NG6 between a UPF acting as an uplink classifier and a local data network will not be specified in this release.

NG7:
Reference point between the Session Management function (SMF) and the Policy Control function (PCF).

NG7r:
Reference point between the vPCF and the hPCF.

NG8:
Reference point between Unified Data Management and AMF.
NG9:
Reference point between two Core User plane functions (UPFs).

NG10:
Reference point between UDM and SMF.

NG11:
Reference point between Access and Mobility Management function (AMF) and Session Management function (SMF).

NG12:
Reference point between Access and Mobility Management function (AMF) and Authentication Server function (AUSF).

NG13:
Reference point between UDM and Authentication Server function (AUSF).

NG14:
Reference point between 2 Access and Mobility Management function (AMF).

NG15:
Reference point between the PCF and the AMF in case of non-roaming scenario, V-PCF and AMF in case of roaming scenario.
NG16:
Reference point between two SMFs, (in roaming case between V-SMF and the H-SMF).
	End of 4th modified section
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