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**** FIRST 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.



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.



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 3 depicts the 5G System roaming architecture in case of home routed scenario when service-based interfaces within the Control Plane.



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.


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.


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 6 depicts the 5G System roaming architecture in case of home routed scenario using the reference point representation.


Figure 4.2.4-56: Roaming 5G System architecture-Home routed scenario in reference point representation
**** NEXT CHANGE ****
[bookmark: _Toc476030872]4.2.78	Support of non-3GPP access
Editor's note:	This should include non-roaming and roaming reference architecture for support of non-3GPP access. To start with, Rel-15 will include support for untrusted access.
[bookmark: _Toc476030873]4.2.78.1	General Concepts to Support Non-3GPP Access
The 5G core network supports the connectivity of the UE via non-3GPP access networks, e.g. WLAN access.
Only the support of non-3GPP access networks deployed outside the 5G-RAN (referred to as "standalone" non-3GPP accesses) is described in this clause.
In this release of specification, 5G core network only supports untrusted non-3GPP accesses.
The N2 and N3 reference points are used to connect standalone non-3GPP accesses to 5G core network control-plane functions and user-plane functions respectively.
A UE that accesses the 5G core network over a standalone non-3GPP access shall, after UE attachment, support NAS signalling with 5G core network control-plane functions using the N1 reference point.
When a UE is connected via a 5G-RAN and via standalone non-3GPP accesses, multiple N1 instances shall exist for the UE i.e. there shall be one N1 instance over 5G-RAN and one N1 instance over non-3GPP access.
A UE simultaneously connected to the same 5G core network of a PLMN over 3GPP access and non-3GPP access shall be served by a single AMF if the selected N3IWF is located in the same PLMN as the 3GPP access.
When a UE is connected to a 3GPP access of a PLMN, if the UE selects the N3IWF and the N3IWF is located in a PLMN different from the PLMN of the 3GPP access, e.g. a different VPLMN or 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 PLMN selection for the 3GPP access is independent of the N3IWF selection.
Editor's note:	It is FFS whether there exists a case that a UE is served by different PLMNs simultaneously due to roaming condition, e.g., a UE is roaming and connected over 3GPP access and non-3GPP access through N3IWF located in HPLMN, and it is also FFS how the system and the UE behave in such a case.
Non-3GPP access networks shall be connected to the 5G core network via a Non-3GPP InterWorking Function (N3IWF). The N3IWF interfaces to 5G core network control-plane functions and user-plane functions via N2 interface and N3 interface, respectively.
A UE shall establish an IPSec tunnel with the N3IWF to attach to the 5G core network over untrusted non-3GPP access. The UE shall be authenticated by and attached to the 5G core network during the IPSec tunnel establishment procedure. Further details for UE attachment to 5G core network over untrusted non-3GPP access are described in 4.12.2 in TS 23.502 [3].
Editor's note:	it is FFS whether the UE attaches to non-3GPP access without establishing any PDU sessions, or if the UE always performs an attach with a PDU session establishment.
It shall be possible to maintain the UE signalling connection with the AMF after all the PDU sessions for the UE over the non-3GPP 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.
Editor's note:	Name of N3IWF may need to be changed.
Editor's note:	How QoS is supported via the N3IWF and untrusted non-3GPP accesses is FFS.
[bookmark: _Toc476030874]4.2.78.2	Architecture Reference Model for Non-3GPP Accesses
[bookmark: _Toc476030875]4.2.78.2.1	Non-roaming Architecture for LBO for Non-3GPP Accesses


Figure 4.2.78.2.1-1: Non-roaming architecture for 5G core network with non-3GPP access
NOTE 1:	The reference architecture in figure 4.2.78.2.1-1 only shows the architecture and the network functions directed connected to non-3GPP access, and other parts of the architecture are the same as defined in section 4.2.
NOTE 2:	The reference architecture in figure 4.2.78.2.1-1 supports both the point-to-point and service based model reference point between AMF, SMF and other NFs not represented in the figure.
NOTE 3:	The two N2 instances in Figure 4.2.78.2.1-1 apply 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 4.2.78.2.1-1 may apply to different UPFs when different PDU sessions are activated over 3GPP access and non-3GPP access.
[bookmark: _Toc476030876]4.2.87.2.2	Roaming Architecture for LBO for Non-3GPP Accesses, N3IWF in same PLMN as 3GPP access


Figure 4.2.78.2.2-1: Roaming architecture for 5G core network with non-3GPP access - N3IWF in the VPLMN
NOTE 1:	The reference architecture in figure 4.2.78.2.2-1 only shows the architecture and the network functions directed connected to support non-3GPP access, and other parts of the architecture are the same as defined in section 4.2 with involvement of an SMF and of UPF(s) in HPLMN in case of Home Routed.
NOTE 2:	The reference architecture in figure 4.2.78.2.2-1  supports both the point-to-point and service based model reference point between AMF, SMF and other NFs not represented in the figure.
NOTE 3:	The two N2 instances in Figure 4.2.78.2.2-1  apply to a single AMF for a UE which is connected to the 5G core network over 3GPP access and non-3GPP access simultaneously.
NOTE 4:	The two N3 instances in Figure 4.2.78.2.2-1  may apply to different UPFs when different PDU sessions are activated over 3GPP access and non-3GPP access.
[bookmark: _Toc476030877]4.2.78.2.3	Roaming Architecture for LBO for Non-3GPP Accesses, N3IWF in different PLMN from 3GPP access


Figure 4.2.78.2.3-1: Roaming architecture for 5G core network with non-3GPP access - N3IWF in the different PLMN from the 3GPP access
NOTE 1:	The reference architecture in figure 4.2.78.2.3-1 only shows the architecture and the network functions directed connected to support non-3GPP access, and other parts of the architecture are the same as defined in section 4.2 with involvement of an SMF and of UPF(s) in HPLMN in case of Home Routed.
NOTE 2:	The reference architecture in figure 4.2.78.2.23-1 supports both the point-to-point and service based model reference point between AMF, SMF and other NFs not represented in the figure.
NOTE 3:	The two N2 instances in Figure 4.2.78.2.23-1 apply to two different AMFs for a UE which is connected to the 5G core network over 3GPP access and non-3GPP access simultaneously.
[bookmark: _Toc476030878]4.2.78.3	Non-3GPP Access Reference Points
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.
**** NEXT CHANGE ****
[bookmark: _Toc476030984]5.15.1	General
Editor's note:	It is FFS for the following definitions ...
	The network slice is a complete logical network that comprises of a set of network functions and corresponding resources necessary to provide certain network capabilities and network characteristics. It includes both 5G-AN and 5G CN. A Network Slice Instance (NSI) is the Instantiation of a Network Slice, i.e. a deployed set of network functions delivering the intended Network Slice Services according to a Network Slice Template.
A network slice comprises all the resources required to fulfil the service and may include:
-	the Core Network control plane and user plane Network Functions, as described in clause 4.2, as well as their resources (in terms of compute, storage and network resources, including the transport resources between the Network Functions),
-	the 5G Radio Access Network described in TS 38.xxx [x],
-	the N3IWF functions to the non-3GPP Access Network described in clause 4.2.78.2, and their respective resources in case the network slice is supporting a roaming service, the network slice encompasses the VPLMN part and the HPLMN part of the network slice.
Network slices may differ for supported features and network functions optimisations. The operator may deploy multiple Network Slice instances delivering exactly the same features but for different groups of UEs, e.g. as they deliver a different committed service and/or because they may be dedicated to a customer.
A single UE can simultaneously be served by one or more Network Slice instances via a 5G-AN. The AMF instance serving the UE logically belongs to each of the Network Slice instances serving the UE, i.e. this AMF instance is common to the Network Slice instances serving a UE.
Editor's note:	The following text is FFS ...
	The AMF discovery and selection for the set of slices for a UE is triggered by the first contacted AMF in a registration procedure and it may lead to change of AMF. SMF discovery and selection is initiated by the AMF when a SM message to establish a PDU session is received from the UE. The NRF is used to assist the discovery and selection tasks.
A PDU session belongs to a specific Network Slice instance. Different Network Slice instances do not share a PDU session, though different slices may have slice-specific PDU sessions using the same DNN.
**** END OF CHANGES ****
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