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1. Discussion
[bookmark: _Toc519004414]The contribution proposes an update to solution 27 that extends the solution with SSC Mode #3 session continuity. It is also proposed a validity indication is sent by H-SMF that shows for how long the AMF should apply the LBO authorization for the next PDU Session.
. 
[bookmark: _Toc517082226]* * * * 1st change * * * *
[bookmark: _Ref93394262][bookmark: _Toc97268160]6. 27	Solution 27 (KI#1): EAS discovery with dynamic setup of a LBO PDU Session
[bookmark: _Toc112918163]6.27.1	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 from a HR PDU Session 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 an AF of the VPLMN too. H-SMF determines that a LBO PDU Session to the VPLMN is needed, based on:
-	Information provided by VPLMN at PDU Session Establishment, like indication of support for Dynamic set up of LBO for the PDU Session and information related to supported edge computing applications, i.e., Application IDs, or FQDN ranges;
-	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.
Then, H-SMF sends a LBO session authorization indication to the AMF via V-SMF – optionally including a DNAI e.g. if previously received from the AF in the N6 routing information – and then it requests the PDU Session release with indication that PDU Session re-establishment to the same DN is required.
NOTE 1:	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 that could be authorized for LBO. If the information related to supported Edge Computing applications sent by the VPLMN is in collision with the current URSP rules in HPLMN for some application, then the HPLMN may just omit this information and not authorize the PDU Session for LBO for the given application.
NOTE 3:	Terminating the HR PDU Session before establishing the LBO PDU Session as in SSC#2 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.
NOTE 4:	An LBO PDU Session can be established for this DNN, and it is assumed that configuration in VPLMN for this DNN has been set accordingly.
The solution requires a H-EASDF is selected for this HR PDU Session in HPLMN for the case of LBO PDU Session dynamically triggered by DNS 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 [3];
-	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 [3].
V-SMF may initiate termination of the LBO PDU Session if traffic ceases towards the EHE.
[bookmark: _Toc112918164]6.27.2	Procedures
The solution is shown in figure 6.27.2-1 below.




Figure 6.27.2-1: 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 [9] with the difference that AMF or V-SMF, based on configuration, sends indication to support Dynamic set up of LBO for this PDU Session. Optionally, based on configuration, V-SMF also sends information related to supported edge computing applications, i.e., Application IDs, or FQDN ranges. In case of dynamic setup of a LBO PDU Session by DNS, 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 [3].
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 [3] 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.
2b.	[Conditional] The AF sends a request on traffic routing for the UE as specified in clauses 4.3.6.2 or 4.3.6.4 of TS 23.502 [9], 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 [9].
3.	Based on either 2a or 2b, H-SMF determines that an LBO PDU Session to the VPLMN is needed, as described in clause 6.27.1 above. If 2a, H-SMF removes the Session Context in H-EASDF and the DNS Query is discarded.
4.	H-SMF invokes Nsmf_PDUSession_StatusNotify service operation to the V-SMF, 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. H-SMF sends an "AMF acknowledgment requested" indication within this message and a validity indication that shows for how long the AMF should keep the information received and apply it for the next PDU Session.
5.	V-SMF invokes Nsmf_PDUSession_SMContextStatusNotify service operation to the AMF including the received indication that LBO is authorized and target DNAI. V-SMF acknowledges the notification from step 4 after receiving the AMF acknowledgment to this notification.
6.	H-SMF triggers a PDU Session change from HR (UPF1) to LBO (UPF2), using one of the procedures below:release, 
-	SSC#2: H-SMF triggers a HR PDU Session release, as described in clause 4.3.4.3 of TS 23.502 [9]. Indication that PDU Session re-establishment to the same DN is required is included. 
7.	
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 5, 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 [9]. EAS discovery then happens as described in clause 6.27.1 above.
-	SSC#3: H-SMF triggers a HR PDU Session modification, as described in clause 4.3.3.3 of TS 23.502 [9]. where PDU Session ID indicates the existing PDU Session to be relocated and Cause indicates that a PDU Session re-establishment to the same DN is required. A PDU Session Address Lifetime value may also be provided \. 
The UE may decide to initiate the PDU Session Establishment request to the same DNN and S-NSSAI described in clause 4.3.2.2 of TS 23.502 [9], with the differences described in clause 4.3.5.2 of TS 23.502 [9]. Based on the LBO authorization indication and target DNAI received in step 5, 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 [9].
The old PDU Session may be released as described in clause 4.3.4.3 either by the UE before the timer provided in step 3 expires (e.g., once the UE has consolidated all traffic on new PDU Session or if the session is no more needed) or by the H-SMF upon expiry of this timer.

[bookmark: _Toc112918165]6.27.3	Impacts on services, entities and interfaces
H-SMF:
-	determines that a LBO PDU Session to the VPLMN is needed for a given UE and PDU Session;
-	sends an indication to AMF that LBO is authorized for the next PDU Session establishment and a validity indicaiton.
AMF:
-	logic to switch to LBO PDU Session for a PDU Session establishment request based on the LBO authorization and validity indications previously received from the H-SMF via V-SMF.
[bookmark: sol28]AMF or V-SMF:
-	indication to support dynamic set up of LBO for this PDU Session.
V-SMF:
-	sends information related to supported edge computing applications, i.e., Application IDs, or FQDN ranges.
  
* * * * End of changes * * * *
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1. HR PDU session establishment to H-SMF and UPF1 (Clause 4.3.2.2.2 of TS 23.502) and H-EASDF context creation and          update (Clause 6.2.3.2.2 of TS 23.548, Step 1 - 6)


2a. DNS EAS discovery triggers notification to H-SMF (Clause 6.2.3.2.2 of TS 23.548, Step7 - 11)


2b. AF request on traffic routing (Clause 4.3.6.2 or 4.3.6.4 of TS 23.502) with policy update to SMF (Clause 4.16.5 of TS 23.502)
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6. PDU Session Change from HR (UPF1) to LBO (with UPF2)
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2b. AF request on traffic routing (Clause 4.3.6.2 or 4.3.6.4 of TS 23.502) with policy update to SMF (Clause 4.16.5 of TS 23.502)
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6. PDU Session Release procedure (with UPF1)


7. LBO PDU Session Establishment to UPF 2 and V-SMF (Clause 4.3.2.2 of TS 23.502)




