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1. Introduction
This paper provides the update on solution #14: V-ECS Discovery via the H-ECS.
2. Reason for Change

Solution #14 proposes EEC of roaming UE sends Service Provisioning Request to H-ECS to obtain V-ECS contact information. When the serving PLMN of the UE changes, the ECS contact information may need to be updated, therefore Service Provisioning Request should be triggered to send. However, the EEC maybe not know the change of serving PLMN. If so, the Service Provisioning Request maybe not be triggered, which causes the EEC cannot obtain the ECS contact information update.
This contribution proposes that the EEC may send Service Provisioning Subscription Request to the H-ECS. If the EEC is not aware of PLMN change of UE, the H-ECS may notify the V-ECS contact information update to the EEC, and the trigger for Service Provisioning Request is not needed.
3. Proposal

It is proposed to agree the following changes to 3GPP TR 23.700-98 v1.1.1.
* * * First Change * * * *

7.14
Solution #14: V-ECS Discovery via the H-ECS

7.14.1
Architecture enhancements

The EDGE-10 reference point, which is shown in clause 6.1.1.1, may be used between the V-ECS and H-ECS.
7.14.2
Solution description

7.14.2.1
General

This solution addresses aspects of Key Issue #10. Specifically, the solution explains how the EEC in the roaming UE knows the availability of ECS(s) and/or EES(s) and discovers them in the VPLMN.
The principle of this solution is that, when roaming, the H-ECS provides information to the UE so that the EEC can communicate with an ECS in the VPLMN (i.e. a V-ECS). The UE can then use a home routed PDU Session to communicate with an H-ECS and an LBO PDU Session to communicate with a V-ECS. In this solution, the home network does not need to provide V-EES information to the EEC. The EEC can discover V-EES information by interacting directly with the V-ECS.

As explained in 3GPP TS 23.501 [5]: "The HPLMN can control via subscription data per DNN and per S-NSSAI whether a PDU Session is to be set-up in HR or in LBO mode." This solution explains how the H-ECS can provide information to the UE that can be used to establish an LBO PDU Session that is used to reach a V-ECS.

As one option, the H-ECS can provide an FQDN or an IP Address of a V-ECS to the EEC. When the UE accesses the provided FQDN or IP Address, URSP rules may steer the UE to use a DNN/S-NSSAI combination that can be used to reach the V-ECS (e.g. an LBO Session).

As a second option, the H-ECS can provide a DNN / S-NSSAI combination to the EEC. In this case, the DNN / S-NSSAI combination may be used to send a PDU Session Establishment Request that will result in an LBO PDU Session. The SMF in the VPLMN may then send ECS Address Configuration Information to the UE as described in 3GPP TS 23.548 [19]. The EEC may then use the ECS FQDN or IP Address from the ECS Address Configuration Information to reach the V-ECS.

7.14.2.2
Procedure

The procedures present  high-level overview of Solution #14.
7.14.2.2.1
V-ECS Discovery via the H-ECS by request-response
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Figure 7.14.2.2.1-1: V-ECS Discovery via the H-ECS by request-response
1.
The EEC sends a Service Provisioning Request to an ECS in the home network via a home routed PDU session. As described in 3GPP TS 23.558 [2], clause 8.3.3.3.7, the Service Provisioning Request may include the identity of the PLMN that the UE is currently registered to.

2.
If the Service Provisioning Request from the EEC did not include a PLMN ID, then the ECS may invoke the NEF's monitoring event API with the monitoring type set to ROAMING_STATUS and the plmnIndication set to TRUE as described in 3GPP TS 29.522 [17] and 3GPP TS 29.122 [18]. The ECS receives a response from the NEF. The response indicates if the UE is roaming and the identity of the UE's serving PLMN.

3.
If the H-ECS is already provisioned with ECS Discovery Information that can be sent to the UE (e.g. via OAM), then steps 3 and 4 may be skipped. In this step, the H-ECS may send a V-ECS Information Request to a V-ECS of the PLMN that the UE is currently registered in order to obtain the information that should be sent to the UE so that the UE can establish an LBO PDU Session in the VPLMN. The V-ECS Information Request can include the UE's location information.

The H-ECS can use the PLMN ID to determine the V-ECS to contact. For example, this can be based on a DNS lookup or the addresses of V-ECSs may have been pre-configured in the H-ECS (e.g. via OAM). If the VPLMN hosts multiple V-ECSs, then which V-ECS is resolved can be based on configuration.

4.
The V-ECS responds to the H-ECS with a V-ECS Information Response. The V-ECS Information Response can include a DNN (O), and S-NSSAI (O) that can be used by the UE to establish an LBO PDU Session in the VPLMN. The V-ECS can use the UE's location to determine what DNN (O), and S-NSSAI (O) should be sent to the UE in order to cause the UE to establish an LBO PDU Session with a suitable DNN/S-NSSAI combination.
NOTE:
The information that is used by the H-ECS to contact the V-ECS can be different than the information that is used by the EEC to contact a V-ECS. As shown in Figure 7.14.2.2-1, the ECS that is contacted by the UE may be different.
Example 1:
The UE only requires a DNN/S-NSSAI combination to establish an LBO PDU Session and get provisioned with a V-ECS FQDN during PDU Session Establishment.

5.
The ECS sends a Service Provisioning Response. The Service Provisioning Response may include a new information element called ECS Discovery Information. The ECS Discovery Information may include ECS Contact Information (O, i.e. an FQDN of an ECS in the VPLMN), ECS Provider ID (O), DNN (O), and S-NSSAI (O).

6.
The UE establishes an LBO PDU Session that will be used to communicate with a V-ECS and/or to obtain ECS Contact Information from the VPLMN.

The ECS Discovery Information from step 5 may include only ECS Contact Information. In this case, URSP rules may steer the UE to use a DNN/S-NSSAI combination that can be used to reach the ECS (e.g. an LBO Session).


The ECS Discovery Information from step 5 may include a DNN / S-NSSAI combination. In this case, the combination may be used to send a PDU Session Establishment Request that will result in an LBO session. The SMF in the VPLMN may then send ECS Address Configuration Information to the UE as described in 3GPP TS 23.548 [19].

7.
The EEC sends a Service Provisioning Request to an ECS in the visited network. The ECS that is contacted in this step (i.e. V-ECS-2) may be different than the ECS that was contacted in steps 3 and 4 (i.e. V-ECS-1). The ECS address was obtained in step 5 or step 6.

8.
The EEC receives a Service Provisioning Response via the LBO PDU session that was established in step 6. As described in step 5, the ECS service provisioning response may include ECS Contact Information for other ECS(s) in the VPLMN. For example, the ECS that was contacted in step 7 may be a "primary" ECS of the VPLMN and the "primary" ECS of the VPLMN may provide the UE with ECS Contact Information for other ECS(s) in this step.
7.14.2.2.2
V-ECS Discovery via the H-ECS by subscribe-notify
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Figure 7.14.2.2.2-1: V-ECS Discovery via the H-ECS by subscribe-notify
1.
The EEC sends a Service Provisioning Subscription Request to an ECS in the home network via a home routed PDU session. As described in 3GPP TS 23.558 [2], clause 8.3.3.3.7, the Service Provisioning Subscription Request may include the identity of the PLMN that the UE is currently registered to.

2.
The ECS invokes the NEF's monitoring event API with the monitoring type set to ROAMING_STATUS and the plmnIndication set to TRUE as described in 3GPP TS 29.522 [17] and 3GPP TS 29.122 [18]. The H-ECS receives a response from the NEF. 
3.
The ECS sends Service Provisioning Subscribe Response to the EEC.
4.
If the UE is roaming and is detected by the 5GC network, the 5GC sends notification to the H-ECS. The notification indicates if the UE is roaming and the identity of the UE's serving PLMN.
Steps 5 and 6 are the same as steps 3 and 4 of Figure 7.14.2.2.1-1. If the H-ECS is already provisioned with ECS Discovery Information that can be sent to the UE (e.g. via OAM), then steps 5 and 6 may be skipped.
7.
The ECS sends Service Provisioning Notify to the EEC. The Service Provisioning Notify may include a new information element called ECS Discovery Information. The ECS Discovery Information may include ECS Contact Information (i.e. an FQDN of an ECS in the VPLMN, O), ECS Provider ID (O), DNN (O), and S-NSSAI (O).

Steps 8-10 is the same as steps 6-8 of Figure 7.14.2.2.1-1.
* * * End of Changes * * * *
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