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* * * Start of Change 1 * * *
[bookmark: _Toc66367625][bookmark: _Toc66367688][bookmark: _Toc69743745][bookmark: _Toc73524656][bookmark: _Toc73527560][bookmark: _Toc73950236][bookmark: _Toc81492167][bookmark: _Toc81492731][bookmark: _Toc81816492][bookmark: _Toc81990145]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 (5GS); Stage 2".
[3]	3GPP TS 23.502: "Procedures for the 5G System; Stage 2".
[4]	3GPP TS 23.503: "Policy and Charging Control Framework for the 5G System; Stage 2".
[5]	3GPP TS 23.558: "Architecture for enabling Edge Applications (EA)".
[6]	IETF RFC 7871: "Client Subnet in DNS Queries".
[7]	3GPP TS 24.301: "Non-Access-Stratum (NAS) protocol for Evolved Packet System (EPS); Stage 3".
[8]	3GPP TS 24.526: "User Equipment (UE) policies for 5G System (5GS); Stage 3".
[9]	3GPP TS 29.500: "Technical Realization of Service Based Architecture; Stage 3".
[10]	3GPP TS 23.288: "Architecture enhancements for 5G System (5GS) to support network data analytics services".
[X]	3GPP TS 23.222: " Functional architecture and information flows to support Common API Framework for 3GPP Northbound APIs ".
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[bookmark: _Toc66367637][bookmark: _Toc66367700][bookmark: _Toc69743760][bookmark: _Toc73524671][bookmark: _Toc73527575][bookmark: _Toc73950251][bookmark: _Toc81492182][bookmark: _Toc81492746][bookmark: _Toc81816507][bookmark: _Toc81990160]6.2.1	General
In Edge Computing deployment, an application service may be served by multiple Edge Application Servers typically deployed in different sites. These multiple Edge Application Servers that host service may use a single IP address (anycast address) or different IP addresses. To start an Edge Application Service, the UE needs to know the IP address(es) of the Application Server(s) serving the Service. The UE may do a discovery to get the IP address(es) of a suitable Edge Application Server (e.g. the closest one), so that the traffic can be locally routed to the Edge Application Server and service latency, traffic routing path and user service experience can be optimized.
EAS Discovery is the procedure by which a UE discovers the IP address(es) of a suitable Edge Application Server(s) using Domain Name System (DNS). EAS Re-discovery is the EAS Discovery procedure that takes place when the previously discovered Edge Application Server cannot be used or may have become non-optimal (e.g. at edge relocation).
DNS server may be deployed in different locations in the network as Central DNS (C-DNS) resolver/server or as Local DNS (L-DNS) resolver/server.
NOTE 1:	The C-DNS server and/or L-DNS resolvers/servers can use an anycast address.
NOTE 2:	The C-DNS server or L-DNS resolvers/servers can contact any other DNS servers for recursive queries, which is out of scope of this specification.
NOTE 3:	This specification describes the discovery procedure based on 5GS NFs as to ensure the UE is served by the application service closest to the UE's point of attachment. However, this does not exclude other upper layer solution that can be adopted by operator or service provider, like the EAS Discovery procedure defined in TS 23.558 [5], or other alternatives shown in Annex A and Annex B. How those other solutions work, or whether they are able to guarantee the closest application service for the UE, is out of the scope of this specification.
In order to provide a translation of the FQDN of an EAS into the address of an EAS as topologically close as possible to the UE, the Domain Name System may use following information:
-	The source IP address of the incoming DNS Query; and/or,
-	an EDNS Client Subnet (ECS) option (as defined in RFC 7871 [6]).
NOTE 4:	UE IP address can be subject to privacy restrictions, which means that it is not to be sent to Authoritative DNS / DNS Resolvers outside the network operator within EDNS Client Subnet option or as Source IP address of the DNS Query. UE source IP address can be protected by using NAT mechanism.
EAS (re-)discovery procedures described in this specification should use the top level domains (TLDs) in the public namespace by default. 
If a private namespace is used, an Edge Computing Service Provider (ECSP) can provision DNS information in the EAS Deployment information via AF request with its AF-service-identifier, or DNN and NSSAI. Since private namespaces do not have a common root server or naming, the DNS information for each ECSP should be stored individually to prevent any overwriting of resolution entries.
NOTE 5:	The DNS information provided by ECSP in the EAS Deployment Information can be used to select the DNS settings for a PDU Session mainly if the PDU Session is specific for the ECSP services.
If the UE applications want to discover/access EAS by using the mechanisms defined in this TS, the UE shall support receiving DNS settings in PCO during PDU Session Establishment and PDU Session Modification, and the DNS queries generated by the UE shall be sent to the EASDF as DNS resolver indicated by the SMF.
The 5GC can provide the DNS settings (the same as the DNS setting in PCO delivered to UE) to AF (may via NEF) by service operation, such as Nsmf_EventExposure Notify or Nnef_TrafficInfluence_Notify. Another alternative way is, the NEF can implement the functionalities of the CAPIF core function, the API exposing function, the API publishing function and the API management function. And the API invoker, AF, can invoke the CAPIF API to get the DNS settings. 
After AF getting the DNS settings, the AF establishes a user plane connection to UE Application client. AF provides the DNS setting to UE Application Client via user plane connection. UE Application client which wants to use the MNO DNS service, can use this DNS settings to trigger the DNS query towards the DNS server indicated by MNO. 
The case of EAS (Re-)discovery over Distributed Anchor connectivity model is described in clause 6.2.2. For Multiple PDU Sessions connectivity model, the description in clause 6.2.2 also applies to the PDU Session(s) with Local PSA. The case of EAS (Re-)discovery over Session Breakout connectivity model is described in clause 6.2.3.

* * * End of changes* * *


* * * Start of Change 3 * * *

[bookmark: _Toc66367640][bookmark: _Toc66367703][bookmark: _Toc69743763][bookmark: _Toc73524674][bookmark: _Toc73527578][bookmark: _Toc73950254][bookmark: _Toc81492185][bookmark: _Toc81492749][bookmark: _Toc81816510][bookmark: _Toc81990163]6.2.2.2	EAS Discovery Procedure
For the Distributed Anchor Connectivity Model, in PDU Session establishment procedure, the SMF selects a DNS Server for the PDU Session. The DNS Server is configured to UE via PCO, and may also be configured via DHCP and/or IPv6 RA. The SMF determines the DNS server address for the PDU Session based on local configuration and EAS Deployment Information provided by AF when applicable. The DNS server can also be configured to UE Application client by AF via user plane connection. And the SMF determines the DNS server address to deliver to AF or AF invokes the CAPIF API to obtain the DNS setting configured by MNO from 5GC.
In order to provide a translation of the FQDN of an EAS into the address of an EAS as close as possible to the UE (where closeness relates to IP forwarding distance), the DNS system uses mechanisms described in clause 6.2.1.
For Distributed Anchor Point connectivity model, in order to provide addressing information to the DNS system that is related to the UE topological location, when a DNS request is sent via the Local PSA UPF,
-	either the DNS request is resolved by a DNS resolver, which then adds a DNS EDNS Client Subnet option that may be built based on a locally pre-configured value or based on the source IP address of the DNS request; then send the DNS Query to the Authoritative DNS server, which may take into account the DNS EDNS Client Subnet option, or
-	the DNS request is resolved by a DNS server that is close to the PSA UPF: the Authoritative DNS server may take into account the source IP address of the DNS query.


* * * End of changes* * *


* * * Start of Change 4(All new text) * * *

[bookmark: _Toc66367642][bookmark: _Toc66367705][bookmark: _Toc69743766][bookmark: _Toc73524677][bookmark: _Toc73527581][bookmark: _Toc73950257][bookmark: _Toc81492188][bookmark: _Toc81492752][bookmark: _Toc81816513][bookmark: _Toc81990166]6.2.4	DNS setting provision to Application Client by AF
The 5GC can provide the DNS settings (the same as the DNS setting in PCO delivered to UE) to AF (may via NEF) by service operation, such as Nsmf_EventExposure Notify or Nnef_TrafficInfluence_Notify. Another alternative way is, the NEF can implement the functionalities of the CAPIF core function, the API exposing function, the API publishing function and the API management function. And the API invoker, AF, can invoke the CAPIF API to get the DNS settings. 
After AF getting the DNS settings, the AF establishes a user plane connection to UE Application client. AF provides the DNS setting to UE Application Client via user plane connection. UE Application client which wants to use the MNO DNS service, can use this DNS settings to trigger the DNS query towards the DNS server indicated by MNO.



(Option 1: 5GC provides DNS setting to AF, step 1)
1.	(Option 1) 5GC provides DNS setting to AF which is the same as the DNS setting indicated by SMF via PCO to UE. The SMF notifies the NEF of the DNS setting by invoking Nsmf_EventExposure_Notify service operation, and the NEF triggers the appropriate Nnef_TrafficInfluence_Notify message to deliver DNS setting towards AF.
(Option 2: AF invokes CAPIF API to get DNS setting, from step 2 to 5)
2.	The CAPIF supports publishing service APIs by the API provider, e.g. 5GC, SMF or NEF. The API invoker, e.g.:AF, can get the DNS setting from this service API. This step reuses the procedure in 8.3.3 of TS 23.222[x]. 
3.	The CAPIF enables a one time onboarding process that enrolls the API invoker, e.g.: AF, as a recognized user of the CAPIF, which may be triggered by the API invoker via CAPIF-1 or CAPIF-1e, or may be based on provisioning. This step reuses the procedure in 8.1.3 of TS 23.222[x]. 
4.	This step corresponds to the architectural requirements on discover service APIs. The AF can discover this API which can provide DNS setting according to the procedure 8.7.3 of TS 23.222[x]. 
5.	The AF invokes the service API which can provide the DNS setting, and get the DNS setting from CAPIF core function, e.g. SMF, NEF or 5GC. 
6.	AF establishes connection to UE application client. And AF provides the DNS setting which is obtained from 5GC or CAPIF API to UE application client.
7.	The application client directly triggers the DNS query to EASDF/DNS server which is indicated by MNO in step 6. 


* * * End of changes* * *
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