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Abstract of the contribution: This contribution proposes a new solution for the HR + SBO scenario of KI#1
1.
Discussion
So far, the solutions addressing the Home Routed (HR) + Session BreakOut (SBO) scenario of KI#1 during PDU Session Establishment provide the UE with either the V-EASDF’s IP address or with the H-EASDP/H-DNS resolver’s IP address (such IP address is provided by the H-SMF inside the ePCO). As a consequence, the DNS queries of the PDU session are all sent to either the V-EASDF (and then, if not resolvable, forwarded to the H-EASDF/DNS resolver) or to the H-EASDF (and, if associated with the discovery of the V-EAS, forwarded to the V-EASDF). This may lead to suboptimal performance in terms of latency for resolving the UE’s DNS query and in terms of load in the network, since inevitably some DNS queries would unnecessarily be forwarded from one EASDF/DNS resolver to another.
It seems more appropriate to enable the UE to decide, by considering the indication/preference of the HPLMN, where a given DNS query needs to be sent, i.e., either to the V-EASDF or to the H-EASDF/H-DNS resolver.
In Release 17 the EDC functionality (see TS 23.548 clauses 5.2.1 and 6.2.4) was introduced “to guarantee that the FQDN requested by the Application that intends to use EAS is resolved by the DNS Server (e.g. EASDF/DNS resolver) indicated by the SMF”. The proposal in this document consists of the following steps:

1.
During the PDU Session Establishment/Modification, the H-SMF provides via ePCO the UE with both the H-EASDF/H-DNS resolver’s IP address (as per Rel-17) and the V-EASDF’s IP address. In addition, the H-SMF may indicate which one of the two DNS resolvers the HPLMN would like the UE to use. 
NOTE 1:
This assumes that the V-SMF provides the H-SMF with the IP address of the V-EASDF as described, e.g., in Solution 25. 

NOTE 2:
The H-SMF can provide the V-SMF with the IP address of the H-EASDF/H-DNS resolver so that, if needed, it can be configured to forward potential unresolvable DNS queries.
2.
The EDC functionality in the UE, once received the two addresses, takes the optional preference indication from the HPLMN into account and, based on local logic (e.g., whether a certain application can use Edge Computing services in the VPLMN, user preferences, etc.), selects to use either the H-EASDF/H-DNS resolver (as per Rel-17) or the V-EASDF to resolve a specific DNS query.
Another aspect worth clarifying is how the V-SMF can opt out from the establishment of the SBO in the VPLMN. This can be done by the V-SMF not inserting the V-EASDF's IP address in the Nsmf_PDUSession_Create_Request message to the H-SMF.
2.
Text proposal
It is proposed to agree the following changes vs. TR 23.700-48:
>>>>BEGINNING OF CHANGES<<<<
6.X
Solution X (KI#1): EDC based EAS discovery for HR PDU Session with SBO

6.X.1
High level description

This solution is based on Solution 25 (see clause 6.25) and enables the UE to select which DNS resolver (between H-EASDF/H-DNS resolver and V-EASDF) to be used for a certain application. The solution works as follows:

1.
During the PDU Session Establishment/Modification, the H-SMF provides via ePCO the UE with both the H-EASDF/H-DNS resolver’s IP address (as per Rel-17) and the V-EASDF’s IP address. In addition, the H-SMF may include a preference indication indicating which one of the two DNS resolvers the HPLMN would like the UE to use. If no preference indication is included, it means that the HPLMN does not have a preference.
NOTE 1:
For backward compatibility, if the H-SMF includes only one IP address in the ePCO (i.e., the one of the H-EASDF/-HDNS resolver), then the UE behaves as per Rel-17 (see EDC functionality in TS 23.548 clauses 5.2.1 and 6.2.4). In that case the H-SMF shall not include in the preference indication in the ePCO.
NOTE 2:
As described in Solution 25, this assumes that the V-SMF provides the H-SMF with the IP address of the V-EASDF.  The H-SMF can provide the V-SMF with the IP address of the H-EASDF/H-DNS resolver so that, if needed, it can be configured to forward potential unresolvable DNS queries.
2.
The EDC functionality in the UE, once received the two addresses, takes the optional preference indication from the HPLMN into account and, based on local logic (e.g., whether a certain application can use Edge Computing services in the VPLMN, user preferences, etc.), selects to use either the H-EASDF/H-DNS resolver (as per Rel-17) or the V-EASDF to resolve a specific DNS query.

3.
Depending on the selected DNS resolver, the DNS query is sent to the HPLMN or to the VPLMN.

6.X.2
Procedures

Figure 6.X.2-1 represents a simplified signalling flow for discovering the EAS in case of HR PDU Session with Session Breakout in the VPLMN.
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Figure 6.X.2-1: EAS discovery in in case of HR PDU Session with Session Breakout in the VPLMN

0-4. As per clause 6.25.2 steps 0-4.

NOTE 1:
If the V-SMF does not include the V-EASDF's IP address in step 2 it means that the V-PLMN does not want to establish a Session Breakout for the HR PDU session and the following steps do not apply.
5.
The H-SMF sends Nsmf_PDUSession_Create Response to the V-SMF. H-SMF provides H-EASDF reachability/IP address to VPLMN. The DNS server information in the ePCO includes both the:
a.
H-EASDF/H-DNS resolver’s IP address, and
b.
V-EASDF’s IP address.

The H-SMF may include in the ePCO an indication of which DNS resolver the HPLMN prefers the UE to use for resolving the DNS query. If no preference indication is included in the ePCO it means that the HPLMN has no preference. The preference indication may be:

-
preference to use the H-EASDF/H-DNS resolver,

-
preference to use the V-EASDF.

NOTE 2:
For backward compatibility, if the H-SMF includes only one IP address in the ePCO (i.e., the one of the H-EASDF/-HDNS resolver), then the UE behaves as per Rel-17 (see EDC functionality in TS 23.548 clauses 5.2.1 and 6.2.4). In that case the H-SMF shall not include in the preference indication in the ePCO.
6-8. As per clause 6.25.2 steps 6-8.

Option A

9.A. The EDC functionality in the UE takes the optional preference indication from the H-SMF into account and, based on local logic, it selects to use the V-EASDF as resolver for the DNS queries.

10.A. The UE sends the DNS query to the V-EASDF

11.A The DNS query triggers step 8-18 of TS 23.548 clause 6.2.3.2.2 executed in the in V-PLMN. If UL-CL/local PSA have been inserted in step 6, then it is not executed now.

12.B The V-EASDF resolves the DNS query and sends the DNS response to the UE

Option B

9.B. The EDC functionality in the UE takes the optional preference indication from the H-SMF into account and, based on local logic, it selects to use the H-EASDF/H-DNS resolver (i.e., the address indicated as per Rel-17) as resolver for the DNS queries.

10.B. The UE sends the DNS query to the H-EASDF/H-DNS resolver.

11.B The DNS query triggers step 8-18 of TS 23.548 clause 6.2.3.2.2 executed in the in H-PLMN.

12.B The H-EASDF/H-DNS resolver resolves the DNS query and sends the DNS response to the UE
6.25.3
Impacts on services, entities and interfaces

H-SMF:

-
Send authorization for "HR-LBO" to V-EASDF

-
Send H-EASDF/H-DNS resolver’s IP address to V-SMF to configure the V-EASDF, if needed
-
Provides to the UE address of H-EASDF/H-DNS Resolver and of V-EASDF (via ePCO).

-
Optionally provides to the UE preference on which address to use for DNS resolution (via ePCO).
V-SMF:
-
Indicating support for EC and providing V-EASDF IP address to H-SMF;
-
Supporting interaction with V-EASDF using Neasdf interface.
>>>>END OF CHANGES<<<<
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