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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

5G-EIR
5G-Equipment Identity Register

5G-GUTI
5G Globally Unique Temporary Identifier

5G-S-TMSI
5G S-Temporary Mobile Subscription Identifier
5QI
5G QoS Identifier

AF
Application Function

AMF
Access and Mobility Management Function

AS
Access Stratum

AUSF
Authentication Server Function

BSF
Binding Support Function

CAPIF
Common API Framework for 3GPP northbound APIs

CP
Control Plane

DL
Downlink

DN
Data Network

DNAI
DN Access Identifier
DNN
Data Network Name

DRX
Discontinuous Reception

ePDG
evolved Packet Data Gateway

EBI
EPS Bearer Identity

FAR
Forwarding Action Rule

FQDN
Fully Qualified Domain Name

GFBR
Guaranteed Flow Bit Rate

GMLC
Gateway Mobile Location Centre
GPSI
Generic Public Subscription Identifier

GUAMI
Globally Unique AMF Identifier

HR
Home Routed (roaming)

LADN
Local Area Data Network

LBO
Local Break Out (roaming)

LMF
Location Management Function

LRF
Location Retrieval Function
MCX
Mission Critical Service

MDBV
Maximum Data Burst Volume

MFBR
Maximum Flow Bit Rate

MICO
Mobile Initiated Connection Only

MPS
Multimedia Priority Service

N3IWF
Non-3GPP InterWorking Function

NAI
Network Access Identifier

NEF
Network Exposure Function

NF
Network Function

NGAP
Next Generation Application Protocol

NR
New Radio

NRF
Network Repository Function

NSI ID
Network Slice Instance Identifier

NSSAI
Network Slice Selection Assistance Information

NSSF
Network Slice Selection Function

NSSP
Network Slice Selection Policy
NWDAF
Network Data Analytics Function

PCF
Policy Control Function

PDR
Packet Detection Rule

PEI
Permanent Equipment Identifier

PER
Packet Error Rate

PFD
Packet Flow Description
PPD
Paging Policy Differentiation

PPF
Paging Proceed Flag

PPI
Paging Policy Indicator

PSA
PDU Session Anchor
QFI
QoS Flow Identifier
QoE
Quality of Experience

(R)AN
(Radio) Access Network

RQA
Reflective QoS Attribute

RQI
Reflective QoS Indication
SA NR
Standalone New Radio

SBA
Service Based Architecture

SBI
Service Based Interface

SD
Slice Differentiator
SEAF
Security Anchor Functionality

SEPP
Security Edge Protection Proxy

SMF
Session Management Function

SMSF
Short Message Service Function

SN
Sequence Number

S-NSSAI
Single Network Slice Selection Assistance Information

SSC
Session and Service Continuity

SSCMSP
Session and Service Continuity Mode Selection Policy

SST
Slice/Service Type

SUCI
Subscription Concealed Identifier
SUPI
Subscription Permanent Identifier
TNAN
Trusted Non-3GPP Access Network

TNAP
Trusted Non-3GPP Access Point
TNGF
Trusted Non-3GPP Gateway Function
TNL
Transport Network Layer

TNLA
Transport Network Layer Association

TSP
Traffic Steering Policy

UDM
Unified Data Management

UDR
Unified Data Repository

UDSF
Unstructured Data Storage Function

UL
Uplink

UL CL
Uplink Classifier

UPF
User Plane Function

URRP-AMF
UE Reachability Request Parameter for AMF

URSP
UE Route Selection Policy
VID
VLAN Identifier

VLAN
Virtual Local Area Network

* * * Next Changes * * * 

4.2.8
Support of non-3GPP access

4.2.8.0
General

In this release of the specification, the following types of non-3GPP access networks are defined:

-
Untrusted non-3GPP access networks;

-
Trusted non-3GPP access networks; and

-
Wireline access networks.

The architecture to support Untrusted and Trusted non-3GPP access networks is defined in clause 4.2.8.2. The architecture to support Wireline access networks is defined in 4.2.8.2.4.
4.2.8.1
General Concepts to Support Trusted and Untrusted Non-3GPP Access

The 5G Core Network supports connectivity of UEs via non-3GPP access networks, e.g. WLAN access networks.

Only the support of non-3GPP access networks deployed outside the NG-RAN (referred to as "standalone" non-3GPP accesses) is described in this clause.

The 5G Core Network supports both untrusted non-3GPP access networks and trusted non-3GPP access networks (TNANs).
An untrusted non-3GPP access network shall be connected to the 5G Core Network via a Non-3GPP InterWorking Function (N3IWF), whereas a trusted non-3GPP access network shall be connected to the 5G Core Network via a Trusted Non-3GPP Gateway Function (TNGF). Both the N3IWF and the TNGF interface with the 5G Core Network CP and UP functions via the N2 and N3 interfaces, respectively.

A non-3GPP access network may advertise the PLMNs for which it supports trusted connectivity and the type of supported trusted connectivity (e.g. "5G connectivity"). Therefore, the UEs can discover the non-3GPP access networks that can provide trusted connectivity to one or more PLMNs. This is further specified in clause 6.3.x (Trusted Non-3GPP Access Network selection).

The UE decides to use trusted or untrusted non-3GPP access for connecting to a 5G PLMN by using procedures not specified in this document. Examples of such procedures are defined in clause 6.3.x.1. 
When the UE decides to use untrusted non-3GPP access to connect to a 5G Core Network in a PLMN:
-
the UE first selects and connects with a non-3GPP access network; and then
-
the UE selects a PLMN and an N3IWF in this PLMN. The PLMN/N3IWF selection and the non-3GPP access network selection are independent.

When the UE decides to use trusted non-3GPP access to connect to a 5G Core Network in a PLMN:

-
the UE first selects a PLMN; and then

-
the UE selects a non-3GPP access network (a TNAN) that supports trusted connectivity to the selected PLMN. In this case, the non-3GPP access network selection is affected by the PLMN selection.
A UE that accesses the 5G Core Network over a standalone non-3GPP access shall, after UE registration, support NAS signalling with 5G Core Network control-plane functions using the N1 reference point.

When a UE is connected via a NG-RAN and via a standalone non-3GPP access, multiple N1 instances shall exist for the UE i.e. there shall be one N1 instance over NG-RAN and one N1 instance over non-3GPP access.
A UE simultaneously connected to the same 5G Core Network of a PLMN over a 3GPP access and a non-3GPP access shall be served by a single AMF in this 5G Core Network.
When a UE is connected to a 3GPP access of a PLMN, if the UE selects a N3IWF and the N3IWF is located in a PLMN different from the PLMN of the 3GPP access, e.g. in a different VPLMN or in the HPLMN, the UE is served separately by the two PLMNs. The UE is registered with two separate AMFs. PDU Sessions over the 3GPP access are served by V-SMFs different from the V-SMF serving the PDU Sessions over the non-3GPP access. The same can be true when the UE uses trusted non-3GPP access, i.e. the UE may select one PLMN for 3GPP access and a different PLMN for trusted non-3GPP access.
The PLMN selection for the 3GPP access does not depend on the PLMN that is used for non-3GPP access. In other words, if a UE is registered with a PLMN over a non-3GPP access, the UE performs PLMN selection for the 3GPP access independently of this PLMN.
A UE shall establish an IPsec tunnel with the N3IWF or with the TNGF in order to register with the 5G Core Network over non-3GPP access. Further details about the UE registration to 5G Core Network over untrusted non-3GPP access and over trusted non-3GPP access are described in clause 4.12.2 and in clause 4.12.2a in TS 23.502 [3], respectively.

It shall be possible to maintain the UE NAS signalling connection with the AMF over the non-3GPP access after all the PDU Sessions for the UE over that access have been released or handed over to 3GPP access.
N1 NAS signalling over standalone non-3GPP accesses shall be protected with the same security mechanism applied for N1 over a 3GPP access.

User plane QoS differentiation between UE and N3IWF is supported as described in clause 5.7 and TS 23.502 [3] clause 4.12.5. QoS differentiation between UE and TNGF is supported as described in clause 5.7 and TS 23.502 [3] clause 4.12a.5.
4.2.8.2
Architecture Reference Model for Trusted and Untrusted Non-3GPP Accesses

4.2.8.2.1
Non-roaming Architecture
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Figure 4.2.8.2.1-1: Non-roaming architecture for 5G Core Network with untrusted non-3GPP access
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Figure 4.2.8.2.1-2: Non-roaming architecture for 5G Core Network with trusted non-3GPP access
NOTE 1:
The reference architecture in Figure 4.2.8.2.1-1 and in Figure 4.2.8.2.1-2 only shows the architecture and the network functions directly connected to non-3GPP access, and other parts of the architecture are the same as defined in clause 4.2.

NOTE 2:
The reference architecture in Figure 4.2.8.2.1-1 and in Figure 4.2.8.2.1-1 supports service based interfaces for AMF, SMF and other NFs not represented in the figure.

NOTE 3:
The two N2 instances in Figure 4.2.8.2.1-1 and in Figure 4.2.8.2.1-1 terminate to a single AMF for a UE which is simultaneously connected to the same 5G Core Network over 3GPP access and non-3GPP access.
NOTE 4
The two N3 instances in Figure 4.2.8.2.1-1 and in Figure 4.2.8.2.1-1 may terminate to different UPFs when different PDU Sessions are established over 3GPP access and non-3GPP access.
4.2.8.2.2
LBO Roaming Architecture
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Figure 4.2.8.2.2-1: LBO Roaming architecture for 5G Core Network with untrusted non-3GPP access - N3IWF in the same VPLMN as 3GPP access
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Figure 4.2.8.2.2-2: LBO Roaming architecture for 5G Core Network with untrusted non-3GPP access - N3IWF in a different PLMN from 3GPP access

[image: image5.emf]UE

3GPP 

Access

Data Network

UPF

N3

N6

NWt

AMF SMF

N2

N2

N4

N3

N11

N1

N1

Trusted

Non-3GPP

Access

Point

Trusted

Non-3GPP

Gateway

Function

TNAP

TNGF

Trusted Non-3GPP 

Access Network (TNAN)

Yt

VPLMN

Tn

Ta


Figure 4.2.8.2.2-3: LBO Roaming architecture for 5G Core Network with trusted non-3GPP access using the same VPLMN as 3GPP access
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Figure 4.2.8.2.2-4: LBO Roaming architecture for 5G Core Network with trusted non-3GPP access using a different PLMN than 3GPP access
NOTE 1:
The reference architecture in all above figures only shows the architecture and the network functions directly connected to support non-3GPP access, and other parts of the architecture are the same as defined in clause 4.2.
NOTE 2:
The reference architecture in all above figures supports service based interfaces for AMF, SMF and other NFs not represented in the figures.

NOTE 3:
The two N2 instances in Figure 4.2.8.2.2-1 and in Figure 4.2.8.2.2-3 terminate to a single AMF for a UE which is connected to the same 5G Core Network over 3GPP access and non-3GPP access simultaneously.
NOTE 4:
The two N3 instances in Figure 4.2.8.2.2-1 and and in Figure 4.2.8.2.2-3 may terminate to different UPFs when different PDU Sessions are established over 3GPP access and non-3GPP access.

4.2.8.2.3
Home-routed Roaming Architecture
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Figure 4.2.8.2.3-1: Home-routed Roaming architecture for 5G Core Network with untrusted non-3GPP access - N3IWF in the same VPLMN as 3GPP access
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Figure 4.2.8.2.3-2: Home-routed Roaming architecture for 5G Core Network with untrusted non-3GPP access - N3IWF in a different VPLMN than 3GPP access
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Figure 4.2.8.2.3-3: Home-routed Roaming architecture for 5G Core Network with untrusted non-3GPP access - N3IWF in HPLMN
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Figure 4.2.8.2.3-4: Home-routed Roaming architecture for 5G Core Network with trusted non-3GPP access using the same VPLMN as 3GPP access
NOTE 1:
The reference architecture in all above figures only shows the architecture and the network functions directly connected to support non-3GPP access, and other parts of the architecture are the same as defined in clause 4.2.

NOTE 2:
The two N2 instances in Figure 4.2.8.2.3-1 and in Figure 4.2.8.2.3-4 terminate to a single AMF for a UE which is connected to the same 5G Core Network over 3GPP access and non-3GPP access simultaneously.
















4.2.8.3
Reference Points for Trusted and Untrusted Non-3GPP Acccess
The description of the reference points specific for the non-3GPP access:

N2, N3, N4, N6: these are defined in clause 4.2.

Y1
Reference point between the UE and the non-3GPP access (e.g. WLAN). This depends on the non-3GPP access technology and is outside the scope of 3GPP.

Y2
Reference point between the untrusted non-3GPP access and the N3IWF for the transport of NWu traffic.

NWu
Reference point between the UE and N3IWF for establishing secure tunnel(s) between the UE and N3IWF so that control-plane and user-plane exchanged between the UE and the 5G Core Network is transferred securely over untrusted non-3GPP access.
NWt
Reference point between the UE and the TNGF. A secure NWt connection is established over this reference point, as specified in TS 23.502 [3], clause 4.12a.2.2. NAS messages between the UE and the AMF are transferred via this NWt connection.
Ta
A reference point between the TNAP and the TNGF, which is used to support an AAA interface. 
Tn
A reference point between two TNGFs, which is used to facilitate UE mobility between different TNGFs (inter-TNGF mobility). 
Editor’s Note: It is FFS if the inter-TNGF mobility will be specified in this release of the specification. If not specified, the mobility procedures over Tn will be out of the 3GPP scope.
* * * Next Changes * * * 

6.2
Network Function Functional description

[…]
6.2.9
N3IWF

The functionality of N3IWF in the case of untrusted non-3GPP access includes the following:

-
Support of IPsec tunnel establishment with the UE: The N3IWF terminates the IKEv2/IPsec protocols with the UE over NWu and relays over N2 the information needed to authenticate the UE and authorize its access to the 5G Core Network.

-
Termination of N2 and N3 interfaces to 5G Core Network for control - plane and user-plane respectively.

-
Relaying uplink and downlink control-plane NAS (N1) signalling between the UE and AMF.

-
Handling of N2 signalling from SMF (relayed by AMF) related to PDU Sessions and QoS.

-
Establishment of IPsec Security Association (IPsec SA) to support PDU Session traffic.

-
Relaying uplink and downlink user-plane packets between the UE and UPF. This involves:

-
De-capsulation/ encapsulation of packets for IPSec and N3 tunnelling

-
Enforcing QoS corresponding to N3 packet marking, taking into account QoS requirements associated to such marking received over N2

-
N3 user-plane packet marking in the uplink.

-
Local mobility anchor within untrusted non-3GPP access networks using MOBIKE per IETF RFC 4555 [57].

-
Supporting AMF selection.

6.2.x
TNGF
The functionality of TNGF in the case of trusted non-3GPP access includes the following:

-
Terminates the N2 and N3 interfaces.

-
Terminates the EAP-5G signalling and behaves as authenticator when the UE attempts to register to 5GC via the TNAN.

-
Implements the AMF selection procedure.
-
Transparently relays NAS messages between the UE and the AMF, via the NWt connection.

-
Handles N2 signalling with SMF (relayed by AMF) for supporting PDU sessions and QoS.

-
Transparently relays PDU data units between the UE and a UPF in 5GC.

-
Implements a local mobility anchor within the TNAN.

-
Implements a local EAP Re-authentication (ER) server (as per RFC 6696) to facilitate mobility within the TNAN.
Editor’s note: It is FFS if the TNGF supports inter-TNGF mobility.
* * * Next Changes * * * 

8
Control and User Plane Protocol Stacks
[…]
8.2.4
Control Plane for untrusted non-3GPP Access
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Figure 8.2.4-1: Control Plane before the signalling IPsec SA is established between UE and N3IWF
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Figure 8.2.4-2: Control Plane after the signalling IPsec SA is established between UE and N3IWF

Large NAS messages may be fragmented by the "inner IP" layer or by TCP. 
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Figure 8.2.4-3: Control Plane for establishment of user-plane via N3IWF

In the above figures 8.2.4-1, 8.2.4-2 and 8.2.4-3, the UDP protocol may be used between the UE and N3IWF to enable NAT traversal for IKEv2 and IPsec traffic.

The "signalling IPsec SA" is defined in TS 23.502 [3], clause 4.12.2.

8.2.5
Control Plane for trusted non-3GPP Access
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Figure 8.2.5-1: Control Plane before the NWt connection is established between UE and TNGF
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Figure 8.2.5-2: Control Plane after the NWt connection is established between UE and TNGF
Large NAS messages may be fragmented by the "inner IP" layer or by TCP.
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Figure 8.2.5-3: Control Plane for establishment of user-plane via TNGF
In the above figures 8.2.5-2 and 8.2.5-3, the UDP protocol may be used between the UE and TNGF to enable NAT traversal for IKEv2 and IPsec traffic.

The NWt connection is defined in clause 4.2.8.3 and in TS 23.502 [3], clause 4.12a.2.2.
* * * Next Changes * * * 

8.3.2
User Plane for untrusted non-3GPP Access
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Figure 8.3.2-1: User Plane via N3IWF

Large GRE packets may be fragmented by the "inner IP" layer.

Details about the PDU Layer, the N3 stack and the N9 stack are included in clause 8.3.1. The UDP protocol may be used below the IPsec layer to enable NAT traversal.
8.3.3
User Plane for trusted non-3GPP Access
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Figure 8.3.2-1: User Plane via TNGF
Large GRE packets may be fragmented by the "inner IP" layer.

Details about the PDU Layer, the N3 stack and the N9 stack are included in clause 8.3.1. The UDP protocol may be used below the IPsec layer to enable NAT traversal.
* * * End of Changes * * * 
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