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Abstract of the contribution: This contribution finalizes the description of Sol. 22 option 2.
1.
Discussion
Due to the GSMA OPG requirements of topology hiding among operators belonging to/supporting the same operator federation, it cannot be assumed that, in all cases, operators can exchange EAS Deployment Information (EDI) or Filters Information for EDI. Therefore, the exchange of EDI/Filter Information for EDI is only one option and another option which does not require such exchange is needed.
This contribution finalizes the description of Sol. 22 option 2 to address the cases in which the PLMNs cannot exchange EAS Deployment Information/Filter Information for resolving DNS queries pointing to EAS’ deployed in other PLMNs or in which such Filter Information does not match the DNS Query.
2.
Text proposal
It is proposed to agree the following changes vs. TR 23.700-48:
>>>>BEGINNING OF CHANGES<<<<
6.22.2.2
Option 2: Per-PLMN EASDFs

This solution option is based on the communication between the EASDFs of the different PLMNs of the MNOs that support sharing of Edge Nodes. The EASDF of a PLMN manages information for EAS' that are hosted by the Edge Data Network of that PLMN, and the EASDF of a PLMN can interact with other PLMNs' EASDFs to support Edge Node Sharing.

Architecture
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Figure 6.22.2.2-1: Architecture with per-PLMN EASDF

In the figure above:

-
serving EASDF (sEASDF) and the serving SMF (sSMF) are, respectively, the EASDF and the SMF of the PLMN that is currently serving the UE;

-
partner EASDF (pEASDF) is the EASDF of the partner PLMN which hosts the Edge Application Server whose service is desired.

EAS Deployment Information extension

By using the Nnef_EASDeployment APIs, the AF provides to the CN the EAS Deployment Information (see table 6.2.3.4-1 of TS 23.548 [3]). Such information needs to be associated to the additional PLMN ID(s) and FQDN filter/DNS server address filter(s) to help the SMF identify, during EAS discovery, where the EAS is located. Table 6.22.2.2-1 shows the filtering information used to select the proper EAS and table 6.22.2.2-2 shows some examples of FQDN/DNS server address filter(s).
Table 6.22.2.2-1: NEW: Filtering table for EAS Deployment Information
	Parameters
	Description

	PLMN ID(s) – NEW
	Used to identify in which PLMN the EAS is located

[optional]

	Filter(s) – NEW
	Used to identify where the EAS is located

[optional]


Table 6.22.2.2-2: NEW: Examples of Filters for EAS Deployment Information
	DNS query content or DNS resolution
	DNS server address or FQDN filter
	Result

	MNO1.xrgaming.edge
	MNO1.*
	Matched, select EASDF of MNO1

	Battle.gamingX.edge.com
	*.gamingX.edge.*

	Matched, serving MNO knows in which MNO 'gamingX' is running, so select the MNO's EASDF

	11.123.45.22
	11.123.*
	Matched, selected the EASDF of MNO1, which is corresponding to 11.123.*


EAS Discovery

The EAS discovery is based on the existing EAS discovery procedures described in TS 23.548 [3], with the following changes:

-
provisioning of EAS deployment information to 5GS:

-
For each of its EASs, the application service provider (via the AF) provides each PLMN Sharing Edge Nodes with the EAS deployment information with PLMN ID, DNAI, and (list of) FQDNs necessary to discover the EAS. Such information is stored in the UDR following the EAS Deployment Information Provision from AF via NEF procedure (clause 6.2.3.4.2 of TS 23.548 [3]).

-
The SMF retrieves the EAS deployment information from the UDR (clause 6.2.3.4.3 of TS 23.548 [3]) and provides the following pieces of information to the EASDF (clause 6.2.3.4.4 of TS 23.548 [3]):

a)
FQDN filter: the list of filters regarding FQDN in the DNS query from the UE;

b)
DNS server address filter: the list of filters regarding DNS server address in the DNS query from the UE;

c)
PLMN ID associated with the FQDN filter or DNS server address;

d)
Action: DNS query forwarding to the target pEASDF, reporting to the SMF.

-
EAS discovery:

-
At EAS discovery (clause 6.2.3.2.2 of TS 23.548 [3]), the sEASDF determines the target pEASDF associated with the PLMN ID, if the received DNS query (from the UE) meets the following conditions:

-
the FQDN in the DNS query matches with the configured FQDN filter associated with the DNAI/PLMN ID;

-
the DNS server address in the query matches with the configured DNS address filter with the DNAI/PLMN ID.

-
Based on the indication by the sSMF, the sEASDF forwards the query to target pEASDF.

-
Target pEASDF replies with the specific DNAI/PLMN ID result.

-
The result is reported to the sSMF.

>>>>NEXT CHANGE<<<<
6.22.3.2
Option 2: Per-PLMN EASDFs

Figure 6.22.3.2-1 describes the modified EAS discovery procedure based on the Rel-17 procedure described in TS 23.548 [3].
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Figure 6.22.3.2-1: Modified EAS discovery (clause 6.2.3.2.2 of TS 23.548 [3]) for Option 2

The procedure is based on the EAS discovery procedure defined in clause 6.2.3.2.2 of TS 23.548 [3], with the following changes:

-
in step 3: The sSMF may provide to the serving EASDF the Filters for EAS Deployment Information (e.g. FQDN ranges) to be reported.
-
new step 9a: based on the DNS message report sent by the sEASDF in steps 8/9 and on mapping criteria (see e.g. clause 6.40) or local configuration (i.e., a list of preconfigured DNS servers, one per partner PLMN), the SMF selects the pEASDF.
-
steps 10/11: the sSMF instructs the sEASDF to forward the DNS query to the selected partner EASDF or to at least one preconfigured DNS server in the partner PLMNs.
-
new step 11a: the sEASDF forwards the DNS query to the pEASDF or to at least one preconfigured DNS server in the partner PLMNs.

NOTE: 
While the sEASDF matches the DNS query with the DNS context for the UE (as per Rel-17), the partner EASDF does not need to do that because it uses the DNS ECS option to select the most appropriate EAS. In that sense, the pEASDF behaves as a regular DNS server. The need to have a DNS UE context in the pEASDF for UE accessing from partner PLMNs can be discussed in the normative phase.
-
new step 13a: the pEASDF resolves the DNS query and sends the DNS reply to the sEASDF. In case of multiple replies to the sEASDF, the sEASDF selects (based on internal logic) which pEASDF (and, consequently, which partner PLMN) is to be used for the EAS selection.
>>>>NEXT CHANGE<<<<
6.22.4.2
Option 3: Per-PLMN EASDFs

EASDF:

-
requires capability to communicate with EASDFs of another PLMN to forward DNS query to and receive DNS response.

SMF:

-
needs to be configured per-PLMN EASDF addresses.

AF:

-
provides CN with EAS Deployment Information with PLMN ID(s) and/or Filters.
>>>>END OF CHANGES<<<<
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