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2
Proposal

1) Remove symbol from the title for section 3, add UL CL - UL Classifier – Acronym and Definition
2) section 4.2. - Core Control -> Core control plane

   AF functionality related Note under System architecture figure in section 4.2 should be moved to AF description.
3) AUSF selection - 

b/w -> between

4) Error in Figure 4.2.4-3 should be corrected.  

In that figure, in the HPLMN side, there is an N4 interface which connects the AUSF to the UPF.  However, I thought that this N4 interface should connect the SMF and the UPF in the HPLMN. Also fix NG9->N9 reference point in the same figure
* * * * Start Change * * *.*
3
Definitions and abbreviations

3.1
Definitions

For the purposes of the present document, the terms and definitions given in 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 TR 21.905 [1].

5G Access Network: An access network comprising a 5G-RAN and/or non-3GPP AN connecting to a 5G Core Network.
5G Core Network: The core network specified in the present document. It connects to a 5G Access Network.

5G QoS Flow: The finest granularity for QoS forwarding treatment in the 5G System. All traffic mapped to the same 5G QoS Flow receive the same forwarding treatment (e.g. scheduling policy, queue management policy, rate shaping policy, RLC configuration, etc.). Providing different QoS forwarding treatment requires separate 5G QoS Flow.
5G QoS Indicator (5QI): A scalar that is used as a reference to a specific QoS forwarding behaviour (e.g. packet loss rate, packet delay budget) to be provided to a 5G QoS Flow. This may be implemented in the access network by the 5QI referencing node specific parameters that control the QoS forwarding treatment (e.g. scheduling weights, admission thresholds, queue management thresholds, link layer protocol configuration, etc.).
5G-RAN: A radio access network that supports one or more of the following options with the common characteristics that it connects to 5GC:

1)
Standalone New Radio.

2)
New Radio is the anchor with E-UTRA extensions.

3)
Standalone E-UTRA.

4)
E-UTRA is the anchor with New Radio extensions.

Editor's note:
The definition will be revisited after RAN decision on 5G-RAN.

5G System: 3GPP system consisting of 5G Access Network (AN), 5G Core Network and UE.
Allowed area: Area where the UE is allowed to initiate communication as specified in clause 5.3.2.3.

Forbidden area: An area where the UE is not allowed to initiate communication as specified in clause 5.3.2.3.

Initial Registration: UE registration in RM-DEREGISTERED state as specified in clause 5.3.2.
Mobility pattern: Network concept of determining within an NF the UE mobility parameters as specified in clause 5.3.2.4.

Mobility Registration update: UE re-registration when entering new TA outside the TAI List as specified in clause 5.3.2.
Network Function: 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, 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.
Non-allowed area: Area where the UE is allowed to initiate registration procedure but no other communication as specified in clause 5.3.2.3.
Non-seamless Non-3GPP offload: The offload of user plane traffic via untrusted non-3GPP access without traversing either N3IWF or UPF.
PDU Connectivity Service: A service that provides exchange of PDUs between a UE and a Data Network.

PDU Session: Association between the UE and a Data Network that provides a PDU connectivity service. The type of association can be IP, Ethernet or unstructured.
Periodic Registration update: UE re-registration at expiry of periodic registration timer as specified in clause 5.3.2.

Service Continuity: The uninterrupted user experience of a service, including the cases where the IP address and/or anchoring point change.
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.

Uplink Classifier: The UL CL is a functionality supported by an UPF that aims at diverting (locally) Uplink traffic, based on filter rules provided by SMF, towards Data Network.
* * * * Next Change * * *.*
3.2
Abbreviations

For the purposes of the present document, the abbreviations given in 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 TR 21.905 [1].

5GC
5G Core Network

5GS
5G System
5G-AN
5G Access Network

5QI
5G QoS Indicator

5G-RAN
5G Radio Access Network

AF
Application Function

AMF
Access and Mobility Management Function

AS
Access Stratum

CP
Control Plane

DL
Downlink

DN
Data Network

FQDN
Fully Qualified Domain Name
GFBR
Guaranteed Flow Bit Rate

MFBR
Maximum Flow Bit Rate
MICO
Mobile Initiated Connection Only

NEF
Network Exposure Function

NF
Network Function

NR
New Radio

NRF
Network Repository Function

PCF
Policy Control Function

QFI
QoS Flow Identity
PFDF
Packet Flow Description Function

QoE
Quality of Experience

SA NR
Standalone New Radio

SDSF
Structured Data Storage Function

SMF
Session Management Function

UDSF
Unstructured Data Storage Function

UL
Uplink

UL CL
Uplink Classifier

UPF
User Plane Function

* * * * Next Change * * *.*
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 4.2.6.

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

Editor's note 1:
This will be evaluated on a case by case basis when specifying the procedure.
Editor's note 2:
The above two statements will be revisited when the work on system procedure is stable.
* * * * Next Change * * *.*
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




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 2:
N9, N14 are not shown in all other figures however they may also be applicable for other scenarios.

NOTE 3:
For the sake of clarity of the point-to-point diagrams, the UDSF, SDSF, NEF and NRF have not been depicted. However, all depicted Network Functions can interact with the UDSF, NEF and NRF as necessary.
NOTE 4:
The UDM contains UDR. For clarity, the UDR and its connections with other NFs, e.g. PCF, are not depicted in the point-to-point and service-based architecture diagrams.
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

* * * * Next Change * * *.*
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.
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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

4.2.4
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.
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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
* * * * Next Change * * *.*
6.2.10
AF
The Application Function (AF) interacts with the 3GPP Core Network in order to provide services for example to support the following:

-
Application influence on traffic routing (see section 5.6.7),

-
Accessing Network Capability Exposure (see section 5.13),

-
Interact with the Policy framework for policy control (see section 5.14),

Editor's note:
Other functions to be added are FFS.

The AF can use the services exposed by the PCF or the NEF based on the operator deployment. Based on operator deployment, Application Functions considered to be trusted by the operator can be allowed to interact directly with relevant Network Functions.

Application Functions not allowed by the operator to access directly the Network Functions shall use the external exposure framework (see clause 7.4) via the NEF to interact with relevant Network Functions.
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.

Editor's note:
It is FFS whether there is a scenario in Rel-15 where the AF may use services exposed by the SMF
The functionality and purpose of Application Functions are only defined in this specification with respect to their interaction with the 3GPP Core Network.

* * * * Next Change * * *.*
6.3.4
AUSF selection function
The AMF performs AUSF selection to allocate an AUSF that performs authentication between the UE and 5G CN in the HPLMN.
The AUSF selection function in the AMF shall utilize the NRF to discover the AUSF instance(s) unless AUSF information is available by other means, e.g. locally configured on AMF, and select an AUSF instance based on the obtained AUSF information
Editor's note:
Further detailing of the cases where AUSF selection is not using NRF is FFS.

Editor's note:
Whether the Network repository function (NRF) is an enhancement of DNS server will be determined by CT WGs. A proper reference will be added once this is available in stage 3.
Editor's note:
How to handle AUSF selection in the roaming situation is FFS.
The AUSF selection function in AMF is applicable to both 3GPP access and non-3GPP access.

The following factors may be considered during the AUSF selection:

-
SUPI.
Editor's note:
when the security architecture is defined by SA WG3, the selection criteria will be updated.
* * * * End Change * * *.*
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