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******************************* start  1st changes *********************
[bookmark: _Toc524946284]2	References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
-	References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.
-	For a specific reference, subsequent revisions do not apply.
-	For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
[1]	3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]	3GPP TS 23.501: " System Architecture for the 5G System; Stage 2".
[3]	IETF RFC 7296: "Internet Key Exchange Protocol Version 2 (IKEv2)".
[4]	IETF RFC 5998: "An Extension for EAP-Only Authentication in IKEv2".
[5]	IETF RFC 4282: "The Network Access Identifier".
[6]	IETF RFC 4861: "Neighbor Discovery for IP version 6 (IPv6)".
[7]	3GPP TS 23.040: "Technical realization of the Short Message Service (SMS)".
[8]	IETF RFC 4862: "IPv6 Stateless Address Autoconfiguration".
[9]	3GPP TS 38.300: "NR and NG-RAN Overall Description; Stage 2".
[10]	3GPP TS 38.413: "NG-RAN; NG Application Protocol (NGAP)".
[11]	3GPP TS 23.335:" User Data Convergence (UDC); Technical realization and information flows;	Stage 2".
[12]	3GPP TS 38.331: "NR; Radio Resource Control (RRC); Protocol Specification".
[13]	3GPP TS 23.401: "General Packet Radio Service (GPRS) enhancements for Evolved Universal Terrestrial Radio Access Network (E-UTRAN) access".
[14]	3GPP TS 23.221: "Architectural requirements ".
[15]	3GPP TS 33.501: "Security Architecture and Procedures for 5G System".
[16]	3GPP TS 36.331: "Evolved Universal Terrestrial Radio Access (E-UTRA); Radio Resource Control (RRC); Protocol specification".
[17]	3GPP TS 29.500: "5G System; Technical Realization of Service Based Architecture; Stage 3".
[18]	3GPP TS 29.518: "5G System; Access and Mobility Management Services; Stage 3".
[19]	3GPP TS 29.519: "5G System; Usage of the Unified Data Repository service for Policy Control Data and Structured Data; Stage 3".
[20]	3GPP TS 23.503: "Policy and Charging Control Framework for the 5G System ".
[21]	IETF RFC 4191: "Default Router Preferences and More-Specific Routes".
[22]	3GPP TS 23.122: "Non-Access-Stratum (NAS) functions related to Mobile Station in idle mode".
[23]	3GPP TS 23.682: "Architecture enhancements to facilitate communications with packet data networks and applications".
[24]	3GPP TS 23.203: "Policy and charging control architecture".
[25]	3GPP TS 24.501: "Non-Access-Stratum (NAS) protocol for 5G System (5GS); Stage 3".
[26]	3GPP TS 23.402: "Architecture enhancements for non-3GPP accesses".
[27]	OMA-TS-ULP-V2_0_3: "UserPlane Location Protocol".
[28]	3GPP TS 23.167: "IP Multimedia Subsystem (IMS) emergency sessions".
[29]	3GPP TS 23.271: "Functional stage 2 description of Location Services (LCS)".
[30]	3GPP TS 36.355: "LTE Positioning Protocol (LPP)".
[31]	3GPP TS 38.455: "NR Positioning Protocol A (NRPPa)".
[32]	3GPP TS 29.507: "Access and Mobility Policy Control Service; Stage 3".
[33]	3GPP TS 23.003: "Numbering, Addressing and Identification".
[34]	3GPP TS 32.240: "Charging management; Charging architecture and principles".
[35]	3GPP TS 23.251: "Network sharing; Architecture and functional description".
[36]	3GPP TS 29.502: "5G System; Session Management Services; Stage 3".
[37]	3GPP TS 29.510: "5G System; Network function repository services; Stage 3".
[38]	3GPP TS 23.380: "IMS Restoration Procedures".
[39]	3GPP TS 32.421: "Telecommunication management; Subscriber and equipment trace; Trace concepts and requirements".
[40]	IETF RFC 4555: "IKEv2 Mobility and Multihoming Protocol (MOBIKE)".
[Y]	CableLabs DOCSIS MULPI: "Data-Over-Cable Service Interface Specifications DOCSIS 3.1, MAC and Upper Layer Protocols Interface Specification".
[X]	BBF TR-124 issue 5 "Functional Requirements for Broadband Residential Gateway Devices".
[W]	BBF TR-101 issue 2 "Migration to Ethernet-Based Broadband Aggregation".
[Z]	BBF TR-178 issue 1 "Multi-service Broadband Network Architecture and Nodal Requirements".
[X1]	BBF WT-456 “AGF Functional Requirements”
[X2]	BBF WT-457 “FMIF Functional Requirements”


******************************* end  1st changes *********************

******************************* start  2nd changes *********************
[bookmark: _Toc524945843]4.2.8	Support of non-3GPP access
[bookmark: _Toc524945844]4.2.8.1	General Concepts to Support Non-3GPP Access
Editor’s note: where to add  Fixed Wireless Access scenario, i.e of 5G-RG conncted via NG RAN as 3GPP access or Non-3GPP access, requires further considerations.
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 NG-RAN (referred to as "standalone" non-3GPP accesses) is described in this clause.
In this Release of the specification, 5G Core Network only supports untrusted non-3GPP accessesaccess network, trusted access network and wireline access network.
Untrusted Non-3GPP access networks shall be connected to the 5G Core Network via a Non-3GPP InterWorking Function (N3IWF). The N3IWF interfaces the 5G Core Network CP and UP functions via N2 and N3 interfaces, respectively.
Wireline 5G Access Network shall be connected to the 5G Core Network via a Wireline Access Gateway Function (W-AGF). The W-AGF interfaces the 5G Core Network CP and UP functions via N2 and N3 interfaces, respectively.
The N2 and N3 reference points are used to connect standalone non-3GPP accesses to 5G Core Network control-plane 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 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 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. 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 PLMN selection for the 3GPP access does not depend on the N3IWF selection. If a UE is registered over a non-3GPP, the UE performs PLMN selection for the 3GPP access independently of the PLMN to which the N3IWF belongs.
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 clause 4.12.2 in TS 23.502 [3].	Comment by Huawei: Moved below
It shall be possible for a UE simoutaneusly connected over 3GPP and Non-3GPP accesses 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 acc
ess.
N1 NAS signalling over standalone non-3GPP accesses shall be protected with the same security mechanism applied for N1 over a 3GPP access.
In case of Wireline 5G Access Network the above requirements for UE are applicable to 5G-RG.  The PLMN selection requirements apply only to a 5G-RG connected via NG RAN access.
Note: The PLMN selection requirement are not applicable to a FN-RG and FN-CRG.
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 clause 4.12.2 in TS 23.502 [3].
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.
[bookmark: _Toc524945845]4.2.8.2	Architecture Reference Model for Non-3GPP Accesses
[bookmark: _Toc524945846]4.2.8.2.1	Non-roaming Architecture for Untrusted Non-3GPP Accesses


Figure 4.2.8.2.1-1: Non-roaming architecture for 5G Core Network with Untrusted nonNon-3GPP access
NOTE 1:	The reference architecture in figure 4.2.8.2.1-1 only shows the architecture and the network functions directly connected to Untrusted 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 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 apply to a single AMF for a UE which is simultaneously connected to the same 5G Core Network over 3GPP access and untrusted non-3GPP access.
NOTE 4	The two N3 instances in Figure 4.2.8.2.1-1 may apply to different UPFs when different PDU Sessions are established over 3GPP access and ntrusted non-3GPP access.
[bookmark: _Toc524945847]4.2.8.2.2	LBO Roaming Architecture for Untrusted Non-3GPP Accesses, N3IWF in same PLMN as 3GPP access


Figure 4.2.8.2.2-1: LBO Roaming architecture for 5G Core Network with untrusted non-3GPP access - N3IWF in the VPLMN
NOTE 1:	The reference architecture in figure 4.2.8.2.2-1 only shows the architecture and the network functions directly connected to support untrusted 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 4.2.8.2.2-1 supports service based interfaces for AMF, SMF and other NFs not represented in the figure.
NOTE 3:	The two N2 instances in Figure 4.2.8.2.2-1 apply to a single AMF for a UE which is connected to the 5G Core Network over 3GPP access and untrusted non-3GPP access simultaneously.
NOTE 4:	The two N3 instances in Figure 4.2.8.2.2-1 may apply to different UPFs when different PDU Sessions are established over 3GPP access and untrusted non-3GPP access.
[bookmark: _Toc524945848]4.2.8.2.3	Home-routed Roaming Architecture for Untrusted Non-3GPP Accesses, N3IWF in same PLMN as 3GPP access


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
NOTE 1:	The reference architecture in figure 4.2.8.2.3-1 only shows the architecture and the network functions directly connected to support untrusted 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 apply to a single AMF for a UE which is connected to the 5G Core Network over 3GPP access and untrusted non-3GPP access simultaneously.
[bookmark: _Toc524945849]4.2.8.2.4	LBO Roaming Architecture for Untrusted Non-3GPP Accesses, N3IWF in different PLMN from 3GPP access


Figure 4.2.8.2.4-1: LBO Roaming architecture for 5G Core Network with Untrusted non-3GPP access - N3IWF in the different PLMN from the 3GPP access
NOTE 1:	The reference architecture in figure 4.2.8.2.4-1 only shows the architecture and the network functions directly connected to support untrusted 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 4.2.8.2.4-1 supports service based interfaces for AMF, SMF and other NFs not represented in the figure.
NOTE 3:	The two N2 instances in Figure 4.2.8.2.4-1 apply to two different AMFs for a UE which is connected to the 5G Core Network over 3GPP access and untrusted non-3GPP access simultaneously.
[bookmark: _Toc524945850]4.2.8.2.5	Home-routed Roaming Architecture for Non-3GPP Accesses, N3IWF in different PLMN from 3GPP access


Figure 4.2.8.2.5-1: Home-routed Roaming architecture for 5G Core Network with untrusted non-3GPP access - N3IWF in the different VPLMN from the 3GPP access


Figure 4.2.8.2.5-2: Home-routed Roaming architecture for 5G Core Network with untrusted non-3GPP access - N3IWF in HPLMN and different PLMN in 3GPP access
NOTE 1:	The reference architecture in figure 4.2.8.2.5-1 and figure 4.2.8.2.5-2 only shows the architecture and the network functions directly connected to support untrusted 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 4.2.8.2.5-1 and figure 4.2.8.2.5-2 apply to two different AMFs for a UE which is connected to the 5G Core Network over 3GPP access and untrusted non-3GPP access simultaneously.

******************************* end   2nd changes *********************

******************************* start  3rd changes *********************
4.2.8.2.W	Non-roaming Architecture for Wireline 5G Access Network



Figure 4.2.8.2.W-1: Non- roaming architecture for 5G Core Network for 5G-RG with Wireline 5G Access network
NOTE 1:	The reference architecture in figure 4.2.8.2.W-1 only shows the architecture and the network functions directly connected to Wireline 5G Access Network, 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.X-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.X-1 apply to a single AMF for a 5G-RG which is simultaneously connected to the same 5G Core Network over 3GPP access and Wireline 5G Access Network.
NOTE 4	The two N3 instances in Figure 4.2.8.2.X-1 may apply to different UPFs when different PDU Sessions are established over 3GPP access and Wireline 5G Access Network.

Editor’s note: architecture for FN_RG to be added

Editor’s note: architecture for wireline for UE behind RG to be added

Editor’s note: Roaming architecture for wireline for further discussion


******************************* end  3rd changes *********************

******************************* start  4th changes *********************

[bookmark: _Toc524945851]4.2.8.3	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 untrusted 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.
Y4	A reference point between the 5G-RG/FN-RG and the W-AGF which transport the user plane and may transport the N1 NAS protocol. The definition of this interface is outside the scope of 3GPP .
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.




******************************* end  3rd changes *********************

******************************* start  4th changes *********************
[bookmark: _Toc524946193]6.2	Network Function Functional description

[bookmark: _Toc524946194]6.2.X	W-AGF
The functionality of W-AGF in the case of Wireline 5G Access network includes the following:
-	Termination of N2 and N3 interfaces to 5G Core Network for control - plane and user-plane respectively.
-	Handling of N2 signalling from SMF (relayed by AMF) related to PDU Sessions and QoS.
-	Relaying uplink and downlink user-plane packets between the 5G-RG and UPF. This involves:
-	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.
-	Supporting AMF selection.
-	Termination of protocol on Y4.
-	In case of FN-RG acts as end point of N1 on behalf of the FN-RG.
In case of Wireline 5G Broadband Access network the definition of W-AGF functionalities is specified in WT-456 [X1] and WT-457 [X2] .
In case of Wireline 5G clable Access network the definition of W-AGF functionalities is specified in DOCSIS???? [???]. 


******************************* end  4th changes *********************
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