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Abstract of the contribution: this paper discusses whether the service based interface for AF is required and proposes to remove the service based interface Naf from the service based architecture figure.
1
Summary
This paper discusses on the necessity of exposure of the service based interface for services of the Application Function which is currently shown in the architecture figure 4.2.3-1: 5G System Service-based architecture in TS23.501 v0.2.0, “System Architecture for the 5G System; Stage 2”.
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<Figure 1: Architecture Figure of TS23.501 “Figure 4.2.3-1: 5G System Service-based architecture”>
The figure shows the small oval and Naf from AF, which can be interpreted as “Network Function of AF exposes the service based interface for other NF to use.” In addition, the AF is located outside the dotted box in the figure, which implies that the AF is outside the 5G Core Network Control Plane functions.
This paper tries to make two points:

1. AF does not have to expose any interface since the interactions between the AF and the other Control Plane Functions if there exist, they belong to the service exposed by the PCF. 

2. Even if AF exposes service based interface, it is neither scope of TS23.501 nor TS23.502

2
AF and Rx reference point from the PCC framework
This paper discusses on the necessity of exposure of the service based interface for services of the Application Function which is currently shown in the architecture figure 4.2.3-1: 5G System Service-based architecture in TS23.501 v0.2.0, “System Architecture for the 5G System; Stage 2”.
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<Figure 2: PCC Architecture of TS23.203 “Figure 5.1-2: Overall PCC logical architecture (non-roaming)>

First of all, let’s discuss where the Network Function called AF is coming from. Since it is agreed that 5G Core Network can extend the existing PCC framework, it is assumed that AF can be the same network function defined in TS23.203:

	The Application Function (AF) is an element offering applications that require dynamic policy and/or charging control over the IP‑CAN user plane behaviour. The AF shall communicate with the PCRF to transfer dynamic session information, required for PCRF decisions as well as to receive IP‑CAN specific information and notifications about IP‑CAN bearer level events. One example of an AF is the P‑CSCF of the IM CN subsystem.


Rx reference point is defined as the Rx reference point resides between the AF and the PCRF. The high level functionalities are defined in the 5.2.1 of the TS23.203 as follows:
	This reference point enables transport of application level session information from AF to PCRF.  Such information includes, but is not limited to:

· IP filter information to identify the service data flow for policy control and/or differentiated charging;

· Media/application bandwidth requirements for QoS control.

· In addition, for sponsored data connectivity:

· the sponsor's identification,

· optionally, a usage threshold and whether the PCRF reports these events to the AF,

· information identifying the application service provider and application (e.g. SDFs, application identifier, etc.).

The Rx reference point enables the AF subscription to notifications on IP‑CAN bearer level events (e.g. signalling path status of AF session) in the IP‑CAN.

In order to mitigate RAN user plane congestion, the Rx reference point enables transport of the following information from the PCRF to the AF:

Re-try interval, which indicates when service delivery may be retried on Rx.

NOTE 2:
Additionally, existing bandwidth limitation parameters on Rx interface during the Rx session establishment are available in order to mitigate RAN user plane congestion.


3
Analysis of the Rx reference point

Based on the analysis on the PCF services described in [S2-171044], we found that the PCRF initiated transfer of information for the AF session between the AF and PCRF is delivered through RAR and RAA. Those RAR/RAA interactions are only exchanged after subscribing the notification. It can be considered as the notification service provided by the PCRF. We could conclude that AF doesn’t have to expose any service based interface over Rx reference point.
We also assumed that PCF in the 5G System architecture inherit the most of functionalities of PCRF since it is agreed that we extend the existing PCC framework. PCF in terms of Rx reference point will have the similar functionalities of PCRF. It is assumed that PCF will have a request/response type service for “Session Information” and subscribe/notify type service for “Service Data Flow Detection”, “PDU Session type change notification”, “Usage Reporting for Sponsored Data Connectivity” and so on.
We don’t find a service exposed from the AF from Rx reference point.

4
Features related with AF in TR 23.799

In addition, based on the analysis on the PCF services described in [S2-171044], 5G system allows the application function to provide the routing information. The TR 23.799 conclusions including two potential features related with AF.
1. AF provided traffic routing information for SMF to enforce the routing policy according to agreement 26 and 27 for the session management. 
2. AF triggered PDU session establishment using device triggering procedure.

According to the agreement, the normative phase will determine how the application function request is routed to SMF e.g. whether the SMF receives it from the NEF or the PCF. In order to support this feature, the PCF or NEF (as a service server or producer) will be enhanced to provide the new service which is to configure traffic routing based on the request by the AF (requester or consumer). So, this AF-provided traffic routing feature is also can be considered as a PCF or NEF’ service not by AF’s service.

In addition, to support AF triggered PDU session establishment, the application server is acting as a role of the requester (consumer of the service) and the NEF will act as a service provider’s role to support this feature.
We don’t find the service from the AF from the TR23.799 features.
5
Summary of the proposed changes
As a matter of AF interaction with other Network Functions, the AF does not have to show any service based interface. Instead, the AF may use the service based interface exposed by the PCF.
Proposal 1. It is proposed to remove the oval and Naf (i.e. the name of service based interface of AF) from the service based architecture figures as follows: 

[image: image3.emf]AF

Naf

AF

BEFORE AFTER


<Figure 3: Proposed change of the architecture figures>

The following architecture figures will be change accordingly:

· Figure 4.2.3-1: 5G System Service-based architecture

· Figure 4.2.4-1: Roaming 5G System architecture- local breakout scenario with AF in VPLMN in service-based interface representation

· Figure 4.2.4-3: Roaming 5G System architecture - home routed scenario in service-based interface representation
Proposal 2. Add one NOTE describing the AF at the end of the Figure 4.2.3-1 as follows:
NOTE: The AF may use the services exposed by the PCF or the NEF based on the operator’s authorization. AF may be located within the 3GPP operator’s domain or outside of the 3GPP operator’s domain. 
Proposal 3. Remove the Naf from 4.2.5 Service-based interfaces. 
Naf:
Service-based interface exhibited by AF.
5
Text Changes of TS 23.501
* * * Start of Change#1 * * * *
4.2
Architecture reference model

4.2.1
General

This specification describes the architecture for the 5G system. The interaction between network functions is represented in two ways.
-
A service-based representation, where network functions (e.g. AMF) within the control plane enables other authorized network functions to access their services. This representation also includes point-to-point reference points where necessary.

-
A reference point representation, focusing on the interactions between pairs of network functions described by point-to-point reference point (e.g. N11) between any two network functions (e.g. AMF and SMF) is depicted when some interaction exists between these two network functions.

Service-based interfaces are listed in clause 4.2.4. Reference points are listed in clause 4.2.5.

Network functions within the 5G Core Control Plane unless explicitly stated otherwise, shall exhibit service-based interfaces for services that can be used by other authorized network functions.

NOTE:
This will be evaluated on a case by case basis when specifying the procedure.
Editor's note:
The above two statements will be revisited when the work on system procedure is stable.

4.2.2
Network Functions and entities

The 5G System architecture consists of the following network functions (NF). The functional description of these network functions is specified in clause 6.

-
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)

Editor's note:
Different data storage functions can be used for storing structured data from NEF and storing opaque data from NF. How this is captured is FFS.
-
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)

4.2.3
Non-roaming reference architecture

Figure 4.2.3-1 depicts the non-roaming reference architecture with service-based interfaces within the Control Plane.
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Figure 4.2.3-1: 5G System Service-based architecture

NOTE: The AF can use the services exposed by the PCF or the NEF based on the operator deployment as described in clause 6.2.X.
Editor’s Note: It is FFS whether there is a scenario in Rel-15 where the AF exposes services to the other CN CP Network Functions.
Figure 4.2.3-2 depicts the 5G System architecture in the non-roaming case, using the reference point representation showing how various network functions interact with each other.
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Figure 4.2.3-2: Non-Roaming 5G System Architecture in reference point representation

NOTE 1:
N9, N14 are not shown in all other figures however they may also be applicable for other scenarios.

NOTE 2:
For the sake of clarity of the point-to-point diagrams, the NEF and NRF have not been depicted. However, all depicted Network Functions can interact with the NEF and NRF as necessary.

Figure 4.2.3-3 depicts the non-roaming architecture for UEs concurrently accessing two (e.g. local and central) data networks using multiple PDU Sessions, using the reference point representation. This figure shows the architecture for multiple PDU sessions where two SMFs are selected for the two different PDU sessions. However, each SMF may also have the capability to control both a local and a central UPF within a PDU session.
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Figure 4.2.3-3: Applying non-roaming 5G System architecture for multiple PDU session in reference point representation

Figure 4.2.3-4 depicts the non-roaming architecture in case concurrent access to two (e.g. local and central) data networks is provided within a single PDU session, using the reference point representation.
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Figure 4.2.3-4: Applying non-roaming 5G System architecture for concurrent access to two (e.g. local and central) data networks (single PDU session option) in reference point representation

4.2.4
Roaming reference architectures

Figure 4.2.4-1 depicts the 5G System roaming architecture with local breakout with service-based interfaces within the Control Plane.


[image: image8.emf]NRF

UDM

Npcf

Nnrf

PCF

Nudm

UE

(R)AN UPF DN

N

1

N

2

N3

N6

AMF SMF

PCF

Namf Nsmf

Npcf

NRF

Nnrf

N

4

AUSF

Nnef

AF

Naf

Nausf

NEF

Nnef

NEF

HPLMN VPLMN


Figure 4.2.4-1 Roaming 5G System architecture- local breakout scenario with AF in VPLMN in service-based interface representation

Figure 4.2.4-2 depicts the 5G System roaming architecture with local breakout with AF in HPLMN in service-based interfaces within the Control Plane.
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Figure 4.2.4-2 Roaming 5G System architecture - local breakout scenario with AF in HPLMN in service-based interface representation

Figure 4.2.4-2 depicts the 5G System roaming architecture in case of home routed scenario when service-based interfaces within the Control Plane.
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Figure 4.2.4-3 Roaming 5G System architecture - home routed scenario in service-based interface representation

Figure 4.2.4-4 depicts 5G System roaming architecture in case of local break out scenario with AF in VPLMN using the reference point representation.
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Figure 4.2.4-4: Roaming 5G System architecture - local breakout scenario with AF in VPLMN in reference point representation

Figure 4.2.4-5 depicts 5G System roaming architecture in case of local break out scenario with AF in the HPLMN using the reference point representation.
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Figure 4.2.4-5: Roaming 5G System architecture -local breakout scenario with AF in the HPLMN in reference point representation

Following figure 4.2.4-4 depicts the 5G System roaming architecture in case of home routed scenario using the reference point representation.
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Figure 4.2.4-5: Roaming 5G System architecture-Home routed scenario in reference point representation

4.2.5
Service-based interfaces

The 5G System Architecture contains the following service-based interfaces:

Namf:
Service-based interface exhibited by AMF.

Nsmf:
Service-based interface exhibited by SMF.

Nnef:
Service-based interface exhibited by NEF.

Npcf:
Service-based interface exhibited by PCF.

Nudm:
Service-based interface exhibited by UDM.

Naf:
Service-based interface exhibited by AF.
Editor’s Note: It is FFS whether there is a scenario in Rel-15 where the AF exposes services to the other CN CP Network Functions.

Nnrf:
Service-based interface exhibited by NRF.

Nausf:
Service-based interface exhibited by AUSF.

4.2.6
Reference points

The 5G System Architecture contains the following reference points:

N1:
Reference point between the UE and the Access and Mobility Management function.

N2:
Reference point between the (R)AN and the Access and Mobility Management function.

N3:
Reference point between the (R)AN and the User plane function (UPF).

N4:
Reference point between the Session Management function (SMF) and the User plane function (UPF).

N5:
Reference point between the Policy Function (PCF) and an Application Function (AF).

N6:
Reference point between the UP function (UPF) and a Data Network (DN).

NOTE:
The traffic forwarding details of N6 between a UPF acting as an uplink classifier and a local data network will not be specified in this release.

N7:
Reference point between the Session Management function (SMF) and the Policy Control function (PCF).

N7r:
Reference point between the vPCF and the hPCF.

N8:
Reference point between Unified Data Management and AMF.
N9:
Reference point between two Core User plane functions (UPFs).

N10:
Reference point between UDM and SMF.

N11:
Reference point between Access and Mobility Management function (AMF) and Session Management function (SMF).

N12:
Reference point between Access and Mobility Management function (AMF) and Authentication Server function (AUSF).

N13:
Reference point between UDM and Authentication Server function (AUSF).

N14:
Reference point between two Access and Mobility Management functions (AMFs).

N15:
Reference point between the PCF and the AMF in case of non-roaming scenario, V-PCF and AMF in case of roaming scenario.

N16:
Reference point between two SMFs, (in roaming case between V-SMF and the H-SMF).
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