SA WG2 Temporary Document

Page 1

SA WG2 Meeting #152e
S2-2207755
August 17 – 26, 2022, Electronic Meeting

(Merge of S2-2205905, S2-2206056, S2-2206226, S2-2206877, S2-2205620)
Source:
InterDigital Inc., Huawei, HiSilicon, Qualcomm Incorporated, Intel, Samsung, Ericsson    
Title:
KI #1, New Eval, Conclusion: Key Issue #1 Evaluation and Conclusion for LBO Scenarios
Document for:
Approval
Agenda Item:
9.11
Work Item / Release:
FS_EDGE_Ph2/ Rel-18
Abstract of the contribution: This paper provides an evaluation and conclusion of the Key Issue #1 solutions that cover LBO Scenarios.
1.
 Discussion
Key Issue #1 is on Accessing the EHE in a VPLMN when roaming.  The key issue is copied in the text box below.  Solutions generally fall into 2 categories.

· Solutions #1, #2, #3, #4, #5, #24, #25, and #26, all cover the scenario where the EHE is accessed via an HR PDU Session.

· Solutions #6, #7, #8, #9, #10, #27, #28, and #39 all cover the scenario where the EHE is accessed via an LBO PDU Session.

This evaluation and conclusion proposal covers the second category above (LBO Scenarios).

Key Issue #1 states:

2. Proposals
It is proposed to adopt the following text in TR.23.700-48 v0.3.0.   
*** Start of 1st change (all new text)***
7.X Evaluation on solutions of KI #1

Key Issue #1 is for accessing the EHE in the VPLMN when roaming.  The solutions generally fall into 2 categories:

· Accessing the EHE in the VPLMN via an LBO PDU Session

· Accessing the EHE in the VPLMN via an HR PDU Session

Accessing the EHE in the VPLMN via an LBO PDU Session

Solutions #6, #7, #8, #9, #10, #27, #28, and #39 all cover the scenario where the EHE is accessed via an LBO PDU Session.
For how to establish the LBO PDU Session towards the correct S-NSSAI/DNN pair, updating the URSP rules in the UE is regarded as the general solution to establish the LBO PDU session with proper DNN, S-NSSAI for the traffic that needs EC treatment. The generation of URSP rules that apply in the VPLMN and their provisioning to the roaming UE is part of scope of eUEPO KI#1. TR 23.700-85 [10] includes several solutions in this area, and the solutions in eEDGE for this topic do basically overlap with solutions in eUEPO report.
The proposal is to leave to eUEPO SI the definition of the solution that guarantees that it is possible to provision the UE with URSPs that allow that for a given EC application, UE selects the correct S-NSSAI/DNN that can trigger vPLMN to establish and use a LBO PDU Session to access the vPLMN EHE. That includes scenarios where vAF sends guidance for determination of proper URSP in vPLMN.
Solutions #6, #7, and #10 share some common points and all relate to URSP enhancements. Solution #7 extends Location Criteria, while solution #10 defines PLMN Criteria as new validity criteria. Considering PLMN is not kind of location, e.g. multiple PLMNs can cover same location, PLMN ID is recommended as a new criterion besides Location Criteria in RSD.
In solution #6, an AF of the VPLMN contacts the NEF of the HPLMN to use the API defined in clause 4.15.6.10 of TS 23.502 [9], "Application guidance for URSP rules determination mechanisms". This allows the VPLMN to influence the URSP Rules to guide UE for traffic to be offloaded in the VPLMN to use a specific DNN and slice deployed in LBO mode while the rest of the traffic can use HR PDU Session(s). The H-PCF may, based on local policies, determine whether to always send the URSP rules immediately to the UE or to send these rules only when the UE is served by the corresponding serving PLMN, e.g. waiting to be triggered from a V-PCF of that PLMN in step 3 of TS 23.502 [9], clause 4.6.1. If the URSP rules are sent immediately (i.e., before the UE is being served by the VPLMN), then the new rules may trigger the UE to re-evaluate URSP rules and select DNN/S-NSSAI combinations that are not optimal.  If the URSP rules are sent by the H-PCF when triggered by the V-PCF, then there will be some delay between when the UE is roaming and actually receiving policies that can be used to access the EHE.
Instead of introducing a new "Revaluation Suggested" indication, updating to condition for UE to re-evaluate URSP rules in clause 6.6.2.3 of TS 23.503 [13] can achieve the purpose.
In solution #7, proposes 2 changes to URSP Rules:

· Solution #7 proposes that PLMN ID(s) can be part of Location Criteria in the Validation Criteria. This will allow the UE to be sent URSP rules that will work in the VPLMN before the UE is served by the VPLMN and prevent the UE from establishing a PDU Session with the RSD unless the UE is actually served by the VPLMN.

· Solution #7 also proposes that the RSD(s) can also optionally include a "Revaluation Suggested" indication. This indication may be included to indicate to the UE that URSP Re-evaluation should take place if the Validation Criteria is no longer met.  This is needed because Rel-17 behaviour, as described in TS 23.503 [13] is that “The Time Window and Location Criteria are not required to be checked again during the lifetime of the PDU Session.”

Solution #6 and Solution #7 can be paired in the sense that Solution #6 can be used to allow an AF in the VPLMN to provide the H-PCF with information that can be used to build URSP rules that include PLMN ID(s) in the Location Criteria and use the “Revaluation Suggested" indication to ensure that URSP rules are re-evaluated when appropriate.  Thus, the network can send the URSP rules when they are immediately available and the UE will not attempt to establish PDU Sessions with the VPLMN DNN/S-NSSAI combinations until the UE is served by the VPLMN.

Solution #10 is similar to Solution #7 because it also proposes that PLMN ID(s) can be part of the Validation Criteria. Since the UE only uses the Route Selection Validation Criteria to determine whether a PDU Session should be established and the Time Window and Location Criteria are not required to be checked again during the lifetime of the PDU Session, this solution would benefit from additionally including the "Revaluation Suggested" indication that is included in Solution #7.  The "Revaluation Suggested" indication can be used to ensure that URSP rules are re-evaluated when the serving PLMN changes.

Solution #8 deals specifically with V-ECS discovery when roaming. Solution #8 proposes that the SoR Transparent Container can include either:

· an FQDN or an IP Address of a V-ECS to the UE. 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 ECS (e.g. an LBO Session). or

· a DNN/S-NSSAI combination. In this case, the DNN/S-NSSAI combination may be used to send a PDU Session Establishment Request in the VPLMN 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 TS 23.548 [3]. The EEC may then use the ECS FQDN or IP Address from the ECS Address Configuration Information.

Solution #9 relies on the UE using a predefined FQDN to the EASDF that is shared between operators. The Global EASDF acts as a DNS server to provide the UE with either the IP address of the EASDF that the UE should use in the V-PLMN or the S-NSSAI/DNN combination that the UE will use to set up a PDU Session. It’s not clear how the Global EASDF obtains the information to determine that a new LBO PDU Session is needed, and extending DNS Response message for such an indication is not specified in our specification. It is unclear why URSPs do not suffice and why an alternative mechanism is needed, neither which mechanism in UE will determine which applications shall use this DNN/S-NSSAI.
In Solution #27, the H-SMF detects that a HR PDU Session would be better served by an LBO PDU Session. This detection is based on DNS query from the UE towards an EC FQDN or an AF influence of traffic routing for the UE. When the H-SMF detects that the UE should switch to an LBO PDU Session, the H-SMF will terminate the HR PDU Session and inform the AMF that the DNN / S-NSSAI combination should trigger an LBO PDU Session when the UE attempts to re-establish the PDU Session. According to current Rel-17 specification, whether to establish a LBO PDU Session is determined by UE subscription based on DNN+S-NSSAI. Other applications using same DNN+S-NSSAI as per URSP will be forced to use the same LBO PDU Session even they may need a HR Session to access services. Terminating the HR PDU Session impacts the ongoing traffic on that PDU Session, e.g., TCP connections break and QUIC connections are interrupted until the connectivity is re-established on the new LBO PDU Session.

In Solution #28, in order to support to establish the LBO PDU Session to ECS, the 5GC can support to distribute the updated URSP rules to UE. When UE has the traffic towards ECS in visited PLMN, the URSP rules with ECS configuration information can trigger an LBO PDU Session establishment or apply the traffic to LBO PDU Session. During LBO PDU Session establishment procedure, SMF selects EASDF, and sends EASDF address to UE via NAS message, and/or delivers ECS configuration information to UE in ePCO. Then UE may perform EAS discovery with the EASDF. The LBO procedure of solution #28 re-uses Rel-17 non-roaming EAS discovery procedure.
In Solution #39, deals with the case where the EAS is relocated between the VPLMN and HPLMN. When moving from the VPLMN to the HPLMN, the V-SMF determines target DNAI based on EAS information and EAS deployment information, sends an inter-PLMN relocation indicator to H-SMF, and configures the UL-CL/BP V-UPF for traffic routing towards H-PSA UPF if the destination address is the IP address of source EAS or target EAS. The same approach is taken when moving from the HPLMN to the VPLMN.

*** End of 1st change ***
*** Start of 2nd change (all new text)***
8.X Interim Conclusion for Key Issue #1: LBO case 

To support the establishment of an LBO PDU session towards the correct DNN/S-NSSAI to access an EHE in the VPLMN, URSP based solution is preferred. Key Issue 1 of TS 23.700-85 [10] is studying URSP rule provisioning and updating procedures in roaming scenarios. Therefore, the conclusions of Key Issue 1 of TS 23.700-85 [10] will take into account the conclusions of this clause.  

In order to support scenarios where the EHE is accessed via an LBO PDU Session, it is concluded that URSP related procedures should be enhanced as follows:
· PLMN ID(s) should be sent with URSP rules. How the PLMN ID(s) are included is defined in the conclusion of Key Issue #1 of TR 23.700-85 [10]. 

· Whether the UE can be sent URSP rules that is applicable in the VPLMN before the UE is served by the VPLMN will be defined in the conclusion of Key Issue #1 of TR 23.700-85 [10]. 

NOTE 1: 
Normative work for the bullets above will take place within the scope of a WID that is based on the conclusions of FS_eUEPO Key Issue #1. It will be decided in eUEPO Key Issue #1 whether a new trigger for URSP re-evaluation is needed.
Editor’s Note: It is FFS whether dynamic reconnect from a HR PDU session to an LBO PDU Session, described in Solution #27, should be defined in the normative phase.
Editor’s Note: The agreement that the normative work for this KI#1/LBO will take place within the WID on FS_eUEPO depends on whether the conclusion for KI#1 UEPO fulfils the conclusion listed in this clause. If this is not the case, the normative work to fulfil this conclusion will have to take place within the WID for EDGE_Ph2.
*** End of 2nd change ***
5.1.1	Description


The purpose of this key issue is to define 5GS improvements to support the UE access to an EHE in a VPLMN.


Two scenarios (i.e. UE accessing EHE in VPLMN via an LBO PDU Session and UE accessing EHE in VPLMN via a PDU Session established as HR) are described in clause 5.1.2.


For the scenario using LBO PDU Session, potential solutions should address the following:


-	how to establish the LBO PDU Session towards the correct S-NSSAI/DNN pair in order to access an EHE in the VPLMN;


-	how to support Rel-17 edge computing related procedures, such as EAS (re-)discovery, as specified in TS 23.548 [3], clause 6.


For the scenario using a PDU Session with a PSA in the HPLMN, potential solutions should address the following:


-	how to authorize the PDU Session to support local traffic routing to access an EHE in the VPLMN;


-	whether and how to support charging for the local traffic of a PDU Session that supports local traffic routing to access an EHE in the VPLMN;


-	how to support Rel-17 edge computing related procedures, such as EAS (re-)discovery, as specified in TS 23.548 [3], clause 6;


-	how to ensure proper policy control and QoS enforcement;


-	potential impact on Policy and QoS control;


-	how to configure the VPLMN ECS address to UE in roaming scenarios;


-	how to support the edge relocation in roaming scenarios.


NOTE 1:	Interaction with SA5 is expected regarding charging aspects where needed.


NOTE 2:	Latency needs to be considered and addressed for all scenarios.


NOTE 3:	In Rel-17, the ECS address is provided by UDM, which requires further consideration in scenarios with ECS in a VPLMN. This may need some coordination with SA WG6.


5.1.2	Scenarios


For a roaming UE, accessing to EHE in VPLMN might be needed to fulfil use cases requiring edge computing. Two main scenarios should be considered:


1)	UE accessing V-EHE via a Local Breakout (LBO) PDU Session:


	The scenario supports all connectivity models and assumes that an LBO PDU Session is used to access an EHE in VPLMN for EC applications.


	With a LBO PDU Session, the UE can access an EHE in VPLMN.


NOTE 1:	Two different PDU Sessions are required to access an EHE in VPLMN and Home DN in HPLMN simultaneously.


2)	UE accessing V-EHE via a Home Routed (HR) PDU Session (i.e. with PSA in HPLMN):


	This scenario assumes the session breakout for the HR PDU Session is used to access EHE in VPLMN for EC application.


	With a single PDU Session, UE can access an EHE in VPLMN and also the DN in HPLMN.


NOTE 2:	With a single PDU Session and (DNN+S-NSSAI), it can support both EC and non-EC applications in either roaming or non-roaming case.


	To support such PDU Session, it needs to be studied how the UE can access the V-EHE via a HR PDU Session. Two sub-scenarios may be considered:


2.1)	HPLMN has the knowledge of EAS deployment information in VPLMN for specific services. The HPLMN triggers EAS discovery and local traffic routing in VPLMN.


2.2)	HPLMN does not have the knowledge of EAS deployment information in VPLMN. The VPLMN triggers EAS discovery and local traffic routing in VPLMN.
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