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/////// Fisrt Change ///////

[bookmark: _Toc66367628][bookmark: _Toc66367691][bookmark: _Toc69743748][bookmark: _Toc73524659][bookmark: _Toc73527563][bookmark: _Toc73950239][bookmark: _Toc81492170][bookmark: _Toc81492734][bookmark: _Toc81816495][bookmark: _Toc145941005]3.2	Abbreviations
For the purposes of the present document, the abbreviations given in TR 21.905 [1], TS 23.501 [2] 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] and TS 23.501 [2].
C-DNS	Central DNS
C-NEF	Central NEF
C-PSA UPF	Central PSA UPF
EAS	Edge Application Server
EASDF	Edge Application Server Discovery Function
ECS	Edge Configuration Server
EDC	Edge DNS Client
EEC	Edge Enabler Client
EES	Edge Enabler Server
EHE	Edge Hosting Environment
L-DN	Local part of DN
L-DNS	Local DNS
L-NEF	Local NEF
L-PSA UPF	Local PSA UPF
[bookmark: clause4]HR-SBO	Home Routed Session BreakOut
HR-HSBO	Home Routed Home Session BreakOut


/////// Next Change ///////


[bookmark: _Toc66367631][bookmark: _Toc66367694][bookmark: _Toc69743751][bookmark: _Toc73524662][bookmark: _Toc73527566][bookmark: _Toc73950242][bookmark: _Toc81492173][bookmark: _Toc81492737][bookmark: _Toc81816498][bookmark: _Toc145941008]4.2	Reference Architecture for Supporting Edge Computing
The reference architectures for supporting Edge Computing are based on the reference architectures specified in clause 4.2 of TS 23.501 [2]. The following reference architectures for non-roaming, LBO roaming and, HR with Session Breakout (HR-SBO) roaming scenarios, and HR with Home Session Brakout (HR-HSBO) further depict the relationship between the 5GS and a DN where Edge Application Servers (EASs) are deployed in an EHE.
Figure 4.2-1 depicts 5GS architecture for non-roaming scenario supporting Edge Computing with UL CL/BP.


[bookmark: _CRFigure4_21]Figure 4.2-1: 5GS providing access to EAS with UL CL/BP for non-roaming scenario
Figure 4.2-2 depicts 5GS architecture for non-roaming scenario supporting Edge Computing without UL CL/BP.


[bookmark: _CRFigure4_22]Figure 4.2-2: 5GS providing access to EAS without UL CL/BP for non-roaming scenario
Figure 4.2-3 depicts 5GS architecture for LBO roaming scenario supporting Edge Computing with UL CL/BP.


[bookmark: _CRFigure4_23]Figure 4.2-3: 5GS providing access to EAS with UL CL/BP for LBO roaming scenario
Figure 4.2-4 depicts 5GS architecture for LBO roaming scenario supporting Edge Computing without UL CL/BP.


[bookmark: _CRFigure4_24]Figure 4.2-4: 5GS providing access to EAS without UL CL/BP for LBO roaming scenario
Figure 4.2-5 depicts 5GS architecture for HR-SBO roaming scenario supporting Edge Computing with UL CL/BP.


[bookmark: _CRFigure4_25]Figure 4.2-5: 5GS providing access to EAS with UL CL/BP for HR-SBO roaming scenario
NOTE 1:	Only some of the 5GS NFs are shown in the above reference architecture figures. In the above figures, the split between the UPF acting as UL CL/BP and the UPF acting as local PSA is illustrative.
NOTE 2:	Only the control plane of EASDF is depicted in the figure, the user plane between the EASDF and the UPF (i.e. over which the DNS messages are exchanged) is part of N6. Additionally, the EADSF may have direct connectivity with the local parts of one or more Data Networks.
NOTE 3:	For the HR-SBO roaming scenario, there can be other UPF(s) located in VPLMN between the UPF acting UL CL/BP and the UPF acting as remote PSA in HPLMN.



Figure 4.2-x: 5GS providing access to local part of DN for HR-HSBO roaming scenario without H-ULCL/BP
NOTE 1:	Only some of the 5GS NFs are shown in the above reference architecture figures.
NOTE 2:	Only the control plane of H-EASDF (that can be optionally used) is depicted in the figure. The user plane between the H-EASDF and the UPF (i.e. over which the DNS messages are exchanged) is part of N6.


Figure 4.2-y: 5GS providing access to local part of DN for HR-HSBO roaming scenario with H-ULCL/BP
NOTE 1:	Only some of the 5GS NFs are shown in the above reference architecture figures.
NOTE 2:	Only the control plane of H-EASDF (that can be optionally used) is depicted in the figure. The user plane between the H-EASDF and the UPF (i.e. over which the DNS messages are exchanged) is part of N6.






/////// Next Change (all text is new) ///////

[bookmark: _CR6_7_1][bookmark: _CR6_7_2][bookmark: _CR6_7_2_1][bookmark: _CR6_7_2_2][bookmark: _Toc153803189]6.x	Support of the local traffic routing in HPLMN for Home Routed PDU Session for roaming (HR-HSBO)
[bookmark: _Toc153803190]6.x.1	General
In roaming scenarios, the UE establishes a Home Routed Session that is capable of supporting session breakout in HPLMN (i.e., at the H-UPF controlled by HPLMN). In this scenario, the Home PLMN operator deploys its H-UPF in the visited country site (e.g., on the public cloud of which data center is located in the visited country) for the support of the local traffic routing at the H-UPF, i.e., home session breakout performed at the H-UPF controlled by H-SMF also called, HR home session breakout (HR-HSBO).
The reference architecture supporting this scenario is depicted in Figure 4.2-x and Figure 4.2-y in clause 4.2.
[bookmark: _Toc153803191]6.x.2	PDU Session establishment for supporting HR-HSBO
[bookmark: _Toc153803192]6.x.2.1	General
This clause describes the HR PDU Session establishment for supporting HR-HSBO for the roaming traffic offloading. 
6.x.2.2	PDU Session Establishment Procedure for supporting HR-HSBO


[bookmark: _CRFigure6_7_2_21]Figure 6.x.2.2-1: Procedure for PDU Session establishment supporting HR-HSBO
1.	During the HR PDU Session Establishment procedure for Home-routed roaming as in clause 4.3.2.2.2 of TS 23.502 [3], the H-SMF decides to support the HR-HSBO based on the configured operator policy or subscription data.
2.	Once the support of the HR-HSBO is decided, the H-SMF selects the H-UPF supporting HR-HSBO (e.g., located in the visited country) considering VPLMN ID. 
3.	The H-SMF sends to the selected H-UPF the N4 session establishment request message, which includes V-CN-Tunnel-Info and its associated serving network id (VPLMN ID). Also, the H-SMF may send the request for Remote Domain UP-related Configuration information to the selected H-UPF by including Remote Domain UP-related Configuration Indication in the N4 session establishment request message. The Remote Domain UP-related Configuration includes DNS server information (DNS Address, DNS security information) and/or link MTU size. Upon receiving the Remote Domain UP-related Configuration Indication, the H-UPF includes in the N4 session establishment response message the requested Remote Domain UP-related Configuration information, if available. Based on the local configuration, the H-UPF may send H-EASDF information (i.e., address and DNS security information) instead of the DNS server information to the H-SMF.
	The H-SMF may select the H-UPF acting as both ULCL and H-PSA UPF supporting HR-HSBO in the visited country site along with another H-PSA UPF in the home country site. In this case, the H-SMF configures the H-UPF acting as ULCL to forward DNS messages to the selected home DNS server or H-EASDF in the visited country site.
4.	If the H-EASDF is selected instead of the DNS server, the H-SMF configures the H-EASDF with the DNS handling rules based on the operator policy or local configuration.
6.x.3	SSC and UP path management for response to UP Path failure 
6.x.3.1	Change of SSC mode 2 H-PSA for HR-HSBO PDU Session for response to UP Path failure 
This clause describes the change of SSC mode 2 PSA of HR-HSBO PDU Session to respond the UP Path failure for the path between the H-UPF and V-UPF when the HR-HSBO PDU Session is established without ULCL as shown in the Figure 4.2-x. 
If the H-SMF receives from H-UPF the UP Path failure report for the path between the H-UPF (PSA) and V-UPF, the H-SMF triggers the change of the corresponding SSC mode 2 H-UPF to immediately establish a new HR PDU Session (i.e., to support the roaming UE via ordinary HR PDU Session). At the establishment of the new HR PDU Session, the H-SMF selects a new H-UPF acting as PSA that is located in the home country and updates the DNS server information (replacing the H-EASDF or DNS server in the visited country with the DNS server in the home country). 
6.x.3.2	Removal of additional PDU Session Anchor and UL CL for HR-HSBO PDU Session for response to UP Path failure 
This clause describes the removal of additional H-PSA and UL CL, which is inserted for supporting HR-HSBO as depicted in Figure 4.2-y, in order to respond the UP Path failure for the path between the H-UPF acting as ULCL and V-UPF.
If the H-SMF receives from H-UPF the UP Path failure report for the path between the H-UPF acting as UL CL and V-UPF, the H-SMF triggers the removal of the corresponding H-UPF(s) acting as UL CL and PSA in the visited country. At the removal procedure, the H-SMF configures the UP path to support the roaming UE via HR PDU Session of which PSA is located in the home country and updates the DNS server information (replacing the H-EASDF or DNS server in the visited country with the DNS server in the home country). 
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