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[bookmark: _Toc66367630][bookmark: _Toc66367693][bookmark: _Toc69743750][bookmark: _Toc73524661][bookmark: _Toc73527565][bookmark: _Toc73950241][bookmark: _Toc81492172][bookmark: _Toc81492736][bookmark: _Toc81816497][bookmark: _Toc114672285][bookmark: _Toc66367631][bookmark: _Toc66367694][bookmark: _Toc69743751][bookmark: _Toc73524662][bookmark: _Toc73527566][bookmark: _Toc73950242][bookmark: _Toc81492173][bookmark: _Toc81492737][bookmark: _Toc81816498][bookmark: _Toc114672286]4.1	General
Edge Computing enables operator and 3rd party services to be hosted close to the UE's access point of attachment, so as to achieve an efficient service delivery through the reduced end-to-end latency and load on the transport network.
5GS supports Edge Hosting Environment (EHE) deployed in the DN beyond the PSA UPF. An EHE may be under the control of either the operator or 3rd parties.
The Edge Computing features defined in this specification are applicable to PLMN(s) and to SNPN(s).
The Local part of the DN in which EHE is deployed may have user plane connectivity with both a centrally deployed PSA and locally deployed PSA of same DNN. Edge Computing enablers as described in clause 5.13 of TS 23.501 [2], e.g. local routing and traffic steering, session and service continuity, AF influenced traffic routing, are leveraged in this specification.
NOTE:	In this release of the specification, Edge Computing is only supported in the non-roaming and LBO roaming scenarios, except for mechanisms described in clause 6.6 and clause 6.5.
Edge Computing in the serving network (e.g. for Local Break Out roaming scenario in case of PLMN access) is supported, but for AF guidance to PCF determination of URSP rules, the Serving network (e.g. VPLMN or serving SNPN) has no control on URSP, so cannot influence UE in selecting a specific Edge Computing related DNN and S-NSSAI.
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 and LBO roaming scenarios 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.


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.


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.


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.


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 roaming scenario supporting Edge Computing with UL CL/BP in VPLMN.


Figure 4.2-5: 5GS providing access to EAS with UL CL/BP for HR 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.
* * * * Second change * * * *
6.2.3	EAS (Re-)discovery over Session Breakout Connectivity Model
6.2.3.1	General
This clause describes the EAS discovery and re-discovery procedures for PDU Session with Session Breakout connectivity model.
The following Session breakout models are defined:
-	Dynamic Session Breakout: ULCL/BP/Local PSA (and their associated traffic filters and forwarding rules) are inserted based on DNS Response provided by the EASDF. The detail of the ULCL/BP/Local PSA insertion or relocation triggered by the DNS Response message received for the EAS (Re-)discovery is described in the procedure in clause 6.2.3.2.2 and 6.2.3.2.x.
-	Pre-established Session Breakout: ULCL/BP/Local PSA (and their associated traffic filters and forwarding rules) are inserted without dependency on the DNS Response(s) for the EAS (Re-)discovery. They are typically inserted based on local configuration or per traffic routing information from AF request within AF influence on traffic routing procedure. For the ULCL/BP/Local PSA insertion or relocation triggered by traffic routing information from AF request, the traffic routing information from AF request is received by the SMF via the SM policy which is created during the procedure PDU Session establishment or is updated during the lifetime of the PDU Session (e.g. updating the SM policy with the traffic routing information based on the detected application identifier based on the received application traffic like DNS Query or service `data for the application). The details are described in in TS 23.503 [4] clause 4.3.5 and clause 6.2.1.2 and in clause 5.6.7.1 of TS 23.501 [2] and in clause 4.3.6.2 of TS 23.502 [3].
6.2.3.2	EAS Discovery Procedure
6.2.3.2.1	General
For PDU Session with Session Breakout connectivity model, based on UE subscription (e.g. DNN) and/or the operator's configuration, the DNS Query sent by UE may be handled by an EASDF (see clause 6.2.3.2.2 and 6.2.3.2.x), or by a local or central DNS resolver/server (see clause 6.2.3.2.3 and 6.2.3.2.y).
NOTE 1:	For the scenario where the TE and MT are separated, information provided by the SMF in the NAS message during the PDU Session Establishment or Modification may not be provided to the TE. Annex C documents mitigations for this scenario.
NOTE 2:	The DNS Query sent by UE may or may not carry EDNS Client Subnet option in the DNS message.

* * * * Third change * * * *
6.2.3.2.x	EAS Discovery Procedure with EASDF for HR roaming
Figure 6.2.3.2.x -1 shows the procedure of EAS discovery in VPLMN for HR roaming.


Figure 6.2.3.2.x-1: EAS discovery procedure with EASDF for HR roaming
[bookmark: _Hlk118474757]0.	During UE registration procedure, the AMF retrieves SMF Selection Subscription data using Nudm_SDM_Get from UDM as defined in clause 5.2.3.3 of TS 23.502 [3]. The SMF Selection Subscription data may include an indication indicating HR roaming with selective traffic routing in VPLMN is allowed. 
1.	UE sends PDU Session Establishment request to V-SMF selected by the AMF to initiate a PDU Session Establishment procedure as described in clause 4.3.2.2.2 with the differences described in steps 1-8.
	The AMF sends the above indication to the V-SMF.
2.	Based on the received indication, the V-SMF performs V-EASDF selection as described in clause 6.3.23 of TS 23.501 [2].
3.	The V-SMF sends Nsmf_PDUSession_Create Request to H-SMF, including the V-EASDF address.
4.	The H-SMF retrieves the Session Management Subscription data including Authorization Information for HR Roaming with Selective Traffic routing in VPLMN from UDM as defined in clause 5.2.3.3.1 of TS 23.502 [3]. 
5.	The H-SMF initiates SM Policy Association Establishment procedure with H-PCF. The H-PCF may send Policy for HR roaming with Selective Traffic Routing in VPLMN to the H-SMF including traffic description information, e.g. FQDN(s), EAS IP(s), to indicate traffic(s) authorized for local traffic routing in VPLMN.
6.	The H-SMF sends Nsmf_PDUSession_Create Response to the V-SMF including the Authorization Information and the Policy for HR Roaming with Selective Traffic Routing in VPLMN.
	The H-SMF also sends PCO including the V-EASDF address to the V-SMF.
7.	The V-SMF configures DNS handling rules in the V-EASDF based on the received Authorization Information and the Policy received in step 6 and EAS Deployment Information from AF deployed in VPLMN via V-NEF and/or local configuration in V-SMF, using Neasdf_DNSContext_Create service.
8.	The V-SMF sends PDU Session Establishment Accept message including the PCO received from the H-SMF to the UE.
9.	When the UE sends a DNS query which includes a FQDN for an EHE deployed in the VPLMN, the DNS query reaches the V-EASDF via the V-UPF selected by the V-SMF.
10.	The EAS discovery and the insertion of UL CL/BP and local PSA in VPLMN are performed as described in steps 8-19 of clause 6.2.3.2.2 by replacing EASDF with V-EASDF, UL CL/BP and local PSA with V-UL CL/BP and V-local PSA and SMF with V-SMF. 
	In case of UL CL, the V-SMF determines the traffic detection rules and traffic routing rules based on IP address range(s) per DNAI included in the EAS Deployment Information or according to EAS IP(s) included in Authorization Information and Policy received in step 6, or according to preconfigured information.
The interaction between the V-SMF and the H-SMF for UL CL/BP and local PSA selection in VPLMN in step 16 of clause 6.2.3.2.2 can refer to descriptions in clause 4.23.9.1 of TS 23.502 [3] by replacing I-SMF with V-SMF and SMF with H-SMF.

[bookmark: _Toc66367647][bookmark: _Toc66367710][bookmark: _Toc69743771][bookmark: _Toc73524682][bookmark: _Toc73527586][bookmark: _Toc73950262][bookmark: _Toc81492193][bookmark: _Toc81492757][bookmark: _Toc81816518][bookmark: _Toc114672308]6.2.3.2.y	EAS Discovery Procedure with Local DNS Server/Resolver for HR roaming
Editor's note:	FFS.

* * * * End of changes * * * *
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