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Abstract: A solution for KI#1 is proposed to support access to EHE in VPLMN by re-connecting to a LBO PDU Session based on DNS query. 	
1. Discussion
[bookmark: _Toc519004414]For the UE roaming scenario using LBO PDU Session, the following issues shall be studied according to TR 23.700-48, Clause 5.1.1:
-	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.
TR 23.700-48, Clause 5.1.2 also includes a note:
NOTE 1:	Two different PDU Sessions are required to access an EHE in VPLMN and Home DN in HPLMN. With this scenario, it requires two sets of configurations (i.e. DNN and S-NSSAI pair).
Observation: two different PDU sessions are required only if different DNs are required to be accessed simultaneously in HPLMN and VPLMN, respectively.
In practice, there will be many cases with only one EC service at a time per a roaming UE to be accessed via VPLMN. In order to allow compatibility with legacy roaming UEs that may not support multiple PDU sessions (and corresponding URSP rules), herewith we propose a solution that is based on re-connecting the UE to a LBO PDU session when an EC service needs to be provided via VPLMN. 

[bookmark: _Toc517082226]* * * * 1st change * * * *
[bookmark: _Toc97268158]6	Solutions
[bookmark: _Toc101008258][bookmark: _Toc97268159]6.0	Solution-Key issue matrix
The solutions in clause 6 can apply to one or more key issues described in clause 5 of this report. Table 6.0-1 describes the relationship between solutions and key issues.
Editor's note:	The table below will be updated with actual content when generating the TR with approved contributions. Page number is automatically updated to ease reference (ctrl-left click to reach the solution).
Table 6.0-1: Solution-Key issue matrix
	Solution
	Key issues

	Title
	(page)
	KI#1
	KI#2
	KI#3
	KI#4
	KI#5
	KI#6
	KI#7

	01: EAS discovery in Home Routed roaming scenario
	18
	X
	
	
	
	
	
	

	02: Session Breakout in Visited PLMN
	21
	X
	
	
	
	
	
	

	03: EAS (re)discovery procedure in roaming scenario
	23
	X
	
	
	
	
	
	

	04: Support EAS discovery in VPLMN via HR PDU Session
	28
	X
	
	
	
	
	
	

	05: Accessing V-EHE via HR PDU session
	31
	X
	
	
	
	
	
	

	06: URSP solution to support roamers access to EHE in a VPLMN
	33
	X
	
	
	
	
	
	

	07: Using URSP Rules to Establish an LBO PDU Session
	35
	X
	
	
	
	
	
	

	08: V-ECS Discovery during Steering of Roaming
	36
	X
	
	
	
	
	
	

	09: PDU Session configuration from EASDF
	38
	X
	
	
	
	
	
	

	10: LBO PDU Session establishment using PLMN criteria in RSD
	40
	X
	
	
	
	
	
	

	11: Exposure of Network Congestion
	41
	
	X
	
	
	
	
	

	12: Efficient exposure of RAN information
	43
	
	X
	
	
	
	
	

	13: Fast and efficient network exposure improvements
	47
	
	X
	
	
	
	
	

	14: Group Management
	50
	
	
	
	X
	
	
	

	15: Selection of common DNAI
	54
	
	
	
	X
	
	
	

	16: Selecting the same EAS/DNAI for collection of UEs
	62
	
	
	
	X
	
	
	

	17: Application layer EAS selection for collections of UEs
	64
	
	
	
	X
	
	
	

	18: Discovery of the same EAS for collections of UEs
	66
	
	
	
	X
	
	
	

	19: Influencing UPF and EAS (re)location for collections of UEs
	70
	
	
	
	X
	
	
	

	20: Global EASDF
	71
	
	
	
	
	X
	
	

	21: EAS Deployment information differentiated by PLMN ID
	73
	
	
	
	
	X
	
	

	22: EAS discovery for federated OPs
	74
	
	
	
	
	X
	
	

	23: Improvements for EHE operated by separate party
	80
	
	
	
	
	X
	
	

	XX: EAS discovery with dynamic setup of a LBO PDU Session
	nn
	X
	
	
	
	
	
	



* * * * 2nd change * * * *
[bookmark: _Toc101008229][bookmark: _Ref93394262][bookmark: _Toc97268160]5.1	KI#1: Accessing EHE in a VPLMN when roaming
[bookmark: _Toc101008230]5.1.1	Description
Editor's note:	This key issue corresponds to Work Task #1 in SP-211638. This clause can be further improved based on contributions.
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.
[bookmark: _Toc101008231]5.1.2	Scenarios
Editor's note:	This clause will document the scenarios (and potential associated use cases) applicable to KI#1, if any. This clause will be removed if left empty.
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. With this scenario, it requires two sets of configurations (i.e. DNN and S-NSSAI pair).
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.
[bookmark: _Toc101008232]5.1.3	Assumptions
Editor's note:	This clause will document assumptions applicable to KI#1, if any. This clause will be removed if left empty.

* * * * 3rd change (all new)* * * *
[bookmark: _Hlk97906546]6.xx	Solution xx (KI#1): EAS discovery with dynamic setup of a LBO PDU Session
This solution corresponds to KI#1.
6.xx.1	High level description
The solution addresses a scenario where the UE accesses EHE in VPLMN via a LBO PDU session. 
UE initially connects to the HPLMN. The transition to a LBO PDU session takes place based on a trigger to the H-SMF, which may be e.g., a DNS query from the UE towards an EC FQDN or an AF influence of traffic routing for the UE. The latter may be issued by the VPLMN too. H-SMF determines that a LBO PDU session to the VPLMN is needed, based on
-	The FQDN in the UE DNS query and EDI available in HPLMN for the given FQDN, where the DNAI is relevant for a certain PLMN in the EDI, i.e., there is an associated information in the EDI stating which PLMN is relevant for the DNAI
-	The DNAI in the N6 routing information in the AF influence of traffic routing, where the DNAI has associated PLMN information
-	Policy information available in the H-SMF (that could be provided by H-PCF) regarding the requested FQDN or DNAI 
[bookmark: _Hlk103612237]Then H-SMF sends a LBO session authorization indication to the AMF – optionally including a DNAI if previously received from the AF in the N6 routing information – and then it terminates the PDU session. 
[bookmark: _Hlk103611459]Note 1:	If LBO is not allowed by subscription data, then the LBO session authorization indication overrides the subscription data. 
Note 2:	The HPLMN ensures that there are no URSP rules in the UE conflicting with the LBO authorization for this PDU session, e.g., no other traffic that requires HR PDU session should be mapped to the same DNN and S-NSSAI.
Note 3:	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. 
The AMF decides to set up a LBO PDU session for the next UE PDU session establishment request from the UE for the same DNN and S-NSSAI, based on the authorization indication received from the H-SMF. Then it selects V-SMF based on internal configuration or target DNAI received and it also conveys a target DNAI to V-SMF corresponding to the DNAI received from H-SMF. The V-SMF selects a PSA based on the DNAI information received from AMF (if available) or based on policy information and may also configure a V-EASDF if dynamic EAS discovery is to be used. 
The solution assumes a H-EASDF in HPLMN for the case of dynamic DNS-based EAS discovery and EAS discovery can be applied for all connectivity models in V-PLMN, in the following way:
-	In case of Distributed anchor and Multiple PDU sessions connectivity models, the V-SMF selects a local anchor to the UE’s current location based on policies for this DNN. EAS (re-)discovery happens as described in clause 6.2.2 of TS 23.548 
-	In case of Session Breakout, the V-SMF selects an UL CL/BP and local anchor based on
- The DNAI received from the AF in the AF influence of traffic routing if a DNAI for an N6 routing is specified or
- The FQDN of a subsequent UE DNS query, as described in clause 6.2.3.2.2 in TS 23.548
V-SMF may initiate termination of the LBO PDU session if traffic ceases towards the EHE. 
6.xx.2	Procedures
The solution is shown in Figure 6.xx.2-1 below.


Figure 6.xx.2-1: EAS discovery in VPLMN with dynamic setup of a LBO PDU Session

1.	HR PDU Session Establishment to H-SMF and UPF1, according to the procedure described in Clause 4.3.2.2.2 of TS 23.502. In case of dynamic DNS based reconnect, allocation of an H-EASDF and sending rules to the EASDF also happens according to Steps 1-6 in the clause 6.2.3.2.2 for EAS Discovery Procedure with EASDF for Session Breakout connectivity model in TS 23.548. 
2a.	[Conditional] The UE sends a DNS Query message for an FQDN to the EASDF via Central PSA. Steps 7-11 in the procedure in Clause 6.2.3.2.2 in TS 23.548 for EAS Discovery Procedure with EASDF for Session breakout Connectivity are applied. That is, the H-EASDF checks the DNS Query against the DNS Handling Rules in the DNS Context and reports to H-SMF. Similarly as in the procedure for EAS discovery with dynamic PSDA distribution in clause 6.2.2.4 of TS 23.548, if H-SMF decides on PDU session reconnect, then it indicates to H-EASDF to discard the DNS Response.
2b.	[Conditional] The AF sends a request on traffic routing for the UE as specified in Clause 4.3.6.2 or 4.3.6.4 of TS 23.502, impacting the existing PDU session. Therefore, H-PCF updates the H-SMF with corresponding new policy information about the PDU Session by invoking Npcf_SMPolicyControl_UpdateNotify service operation as described in steps 5 and 6 in Clause 4.16.5 of TS 23.502. 
3.	Based on either 2a or 2b, H-SMF determines that a LBO PDU session to the VPLMN is needed, as described in clause 6.x.x.1 above
4.	H-SMF invokes Nsmf_PDUSession_SMContextStatusNotify service operation to the AMF, sending an indication that LBO is authorized for the next PDU session establishment for this UE, DNN and S-NSSAI, and optionally also sending a target DNAI to the AMF for the local PSA to be selected for the next PDU session request from the UE for the same DNN and S-NSSAI.
5.	H-SMF triggers a PDU session release, as described in Clause 4.3.4 of TS 23.502
6.	At the next UE request for PDU session establishment for the same DNN and S-NSSAI, based on the LBO authorization indication and target DNAI received in Step 4, AMF decides on a LBO PDU session establishment towards a proper V-SMF and UPF 2, as specified in Clause 4.3.2.2 of TS 23.502. EAS discovery then happens as described in clause 6.x.x.1 above. 
6.xx.3	Impacts on services, entities and interfaces
-	H-SMF: Determining that a LBO PDU session to the VPLMN is needed for a given UE and PDU session. Sending an indication to AMF that LBO is authorized for the next PDU session establishment. 
-	AMF: logic to switch to LBO PDU session for a PDU session establishment request based on the LBO authorization indication previously received from the SMF. 
* * * * End of changes * * * *
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