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Abstract: Evaluation and conclusion are made for KI#1 HR case.
1. Introduction
This paper proposes evaluation and conclusion for KI#1 HR case.
2. Text Proposal
It is proposed to capture the following changes vs. TR 23.700-48.
[bookmark: _Toc519004414][bookmark: _Toc517082226]* * * * First change (All new)* * * *
[bookmark: _Toc104439756]7.x	Evaluation of solutions for Key Issue #1: HR case
7.x.1	Overview
Key Issue #1 with home routed PDU Session targets accessing EHE in VPLMN via HR PDU Session. Three sub-issues should be solved: 
-	Authorization for VPLMN to perform local traffic routing
-	UL CL/BP insertion and DNS query handling
-	PCC control for local traffic in VPLMN
10 solutions are proposed to solve the above sub-issues. The following clauses provide detailed evaluation on each sub-issue.
[bookmark: _Toc50467035][bookmark: _Toc50468379][bookmark: _Toc50468649][bookmark: _Toc50468920][bookmark: _Toc50630895][bookmark: _Toc54944245][bookmark: _Toc54945721][bookmark: _Toc54946108][bookmark: _Toc57104907][bookmark: _Toc57105291][bookmark: _Toc57106636][bookmark: _Toc59102403]7.x.2	Evaluation of solutions on Authorization for VPLMN to perform local traffic routing
3 options are proposed for authorizing VPLMN to perform local traffic routing:
Option 1: Authorization from H-SMF to V-SMF based on information from H-PCF/UDM or local configuration on H-SMF
Solutions #1, #3, #4, #5, #28(the HR part) support that H-SMF sends authorization information to V-SMF via:
-	an indication indicates local traffic routing in VPLMN is authorized (solutions #1, #3, #4, #5, #28(the HR part))
-	traffic description information, e.g. FQDN(s), EAS IP(s), to indicate traffic which is authorized to perform local traffic routing in VPLMN (solutions #4, #5)
Option 2: Authorization from AMF to V-SMF based on subscription from UDM
In solutions #2, #25, #26, a new subscription “HR-LBO is allowed” in UDM is defined. AMF retrieves the “HR-LBO is allowed” indication from UDM and sends it to V-SMF.
Option 3: Authorization configured on V-SMF
Solution #24 proposes V-SMF to perform local traffic routing based on VPLMN operator’s configuration. 
7.x.3	Evaluation of solutions on UL CL/BP insertion and DNS query handling
[bookmark: _Toc20203972][bookmark: _Toc27894657][bookmark: _Toc36191724][bookmark: _Toc45192810][bookmark: _Toc47592442][bookmark: _Toc51834523][bookmark: _Toc106193404]7.x.3.1	General
In order to support edge computing, 4 options are defined in Rel-17 to perform UL CL/BP and local PSA insertion as following: 
-	Option A/B: EASDF handles DNS query based on ECS option or local DNS server
-	Option C: SMF sends local DNS server to UE
-	Option D: local PSA performs IP replacement for DNS messages, e.g. replace the target address of DNS query to local DNS server
The edge computing architecture with EASDF, i.e. option A/B, is shown as Figure 7.x.3-1.
 [image: ]
Figure 7.x.3-1: edge computing architecture with EASDF in Rel-17
In this TR, different solutions propose both static and dynamic UL CL/BP and local PSA insertion: 
-	statically insertion of UL CL/BP and local PSA, i.e. insertion of UL CL/BP and local PSA based on UE location during PDU Session Establishment procedure. (Solutions #2, #4, #25)
-	dynamically insertion of UL CL/BP and local PSA, i.e. insertion of UL CL/BP and local PSA based on UE location and DNS query. (Solutions #1, #2, #3, #4, #5, #25, #28(the HR part))
We believe both statically and dynamically insertion of UL CL/BP and local PSA shall be supported to meet different requirements.
According to the 4 options defined in Rel-17, the candidate solutions can be categorized as following:
-	For option A/B, EASDF is deployed in HPLMN. (Solutions #4, #28(the HR part))
-	For option A/B, EASDF is deployed in VPLMN. (Solutions #1, #2, #5, #25)
-	For option C, UE is aware of local DNS server. (Solution #1)
-	For option D, V-UL CL/BP performs locally routing for DNS queries. (Solution #3, #24)
7.x.3.2	Option A/B: Candidate solutions using EASDF in HPLMN
In solutions #4, #28(the HR part), H-SMF sends H-EASDF to UE. Figure 7.x.3-2 shows the architecture.
[image: ]
Figure 7.x.3-2: edge computing architecture with H-EASDF
In general, this architecture is similar with the Rel-17 architecture shown in Figure 7.x.3-1. It can reuse existing Rel-17 procedures with the following enhancements on N16 interface: 
-	For statically insertion of UL CL/BP and local PSA (supporting scenarios 2.1 and 2.2 defined in clause 5.12)
	In solution #4, V-SMF provides ECS option/local DNS server corresponding to UE location to H-SMF. H-SMF uses the ECS option/local DNS server to configure DNS handling rules on H-EASDF. 
-	For dynamically insertion of UL CL/BP and local PSA
-	In solution #4, for scenario 2.1, the interface between H-SMF and V-SMF is enhanced as following: 
	H-SMF requests ECS option/local DNS server corresponding to UE location and FQDN from V-SMF. H-SMF uses the ECS option/local DNS server to configure DNS handling rules on H-EASDF. The H-SMF determines target DNAI based on EAS IP in DNS response and VPLMN EDI.
-	In solution #28(the HR part), for scenario 2.2, the HPLMN obtains EDI from VPLMN via interaction between H-NEF and V-NEF.
7.x.3.2	Option A/B: Candidate solutions using EASDF in VPLMN
In solutions #1, #2, #5, #25, V-EASDF is sent to UE. Figure 7.x.3-3 shows the architecture.
 [image: ]
Figure 7.x.3-3: edge computing architecture with V-EASDF
In general, this architecture requests the following changes:
1.	A new interface (N88*) between V-SMF and V-EASDF is introduced.
2.	An ULCL/BP and local PSA should always be inserted to perform traffic steering for DNS messages, e.g. if the destination address of a packet is V-EASDF, the ULCL/BP forwards the packet to V-EASDF.
3.	V-SMF may need to update V-EASDF address sent to UE, e.g. when UE moves.
4.	The interaction between V-SMF and V-EASDF should be waited until response from H-SMF, i.e. V-SMF selects V-EASDF and does not interact with V-EASDF until Nsmf_PDUSession_Create response from H-SMF is received.
5.	The N16 interface between V-SMF and H-SMF is enhanced for V-SMF to send V-EASDF address to H-SMF.
7.x.3.3	Option C: UE is aware of local DNS server
In solution #1, V-SMF sends local DNS server to UE when option C is used. 
As the DNS server is sent to UE using PCO and it is H-SMF that construct the PCO, V-SMF sends the local DNS server to H-SMF and H-SMF includes the local DNS server into the PCO and sends it to UE.
7.x.3.4	Option D: V-UPF (V-UL CL/V-BP) performs locally routing for DNS queries
In solutions #3, #24, V-UL CL/V-BP performs locally routing for DNS queries targeting specific FQDN(s) when option D is used. The V-SMF configures the V-UL CL/V-BP to perform locally routing for DNS queries.
-	Solution #3 applies to scenario 2.2. The target address of DNS query is H-DNS and V-UPF performs EASDF IP replacement for the DNS query by replacing H-DNS to V-EASDF and sends the DNS query to V-EASDF.
-	In solution #24, the local PSA in VPLMN sends DNS query to local DNS server. The local PSA may perform IP address replacement for the DNS query by replacing destination address to local DNS server.
7.x.4	Evaluation of solutions for PCC control for local traffic in VPLMN
In solutions #1 and #26, V-PCF are introduced for the HR PDU Session. During the HR PDU Session Establishment procedure, V-SMF selects V-PCF and establishes a SM policy association with the V-PCF.
Alternatively, other solutions have no specific description on PCC control for local traffic in VPLMN. Existing PCC control for HR PDU Session defined in clause 4.3.2.2.2 in TS 23.502[9] can be reused.

* * * * Second change (All new)* * * *
8.x	Conclusion for Key Issue#1: HR case
8.x.1	Conclusion for authorization for local traffic routing
The following principles abstracted from solutions #1, #2, #3, #4, #5, #25, #26 and #28(the HR part) are recommended as the baseline for normative work:
-	A new subscription “HR-LBO is allowed” should be defined in UDM. (Solutions #2, #25, #26)
-	If AMF retrieves “HR-LBO is allowed” indication from UDM, it selects a V-SMF supporting edge computing, and sends the indication to V-SMF. (Solutions #2, #25, #26)
-	H-PCF may send an indication and traffic description information, e.g. FQDN(s), EAS IP(s), to indicate traffic which is authorized to perform local traffic routing in VPLMN. (Solutions #1, #3, #4, #5, #28(the HR part))

8.x.2	Conclusion for UL CL/BP insertion and DNS query handling
The following principles abstracted from solutions are recommended as the baseline for normative work:
-	For option A/B, EASDF is deployed in HPLMN. (Solutions #4, #28(the HR part))
	The H-SMF provides the EASDF deployed in HPLMN to UE. (Solutions #4, #28(the HR part))
	For statically insertion of UL CL/BP and local PSA (support scenario 2.1 and 2.2 defined in clause 5.12): V-SMF provides ECS option/local DNS server corresponding to UE location to H-SMF. H-SMF uses the ECS option/local DNS server to configure DNS handling rules on H-EASDF. (Solution #4)
[bookmark: _GoBack]For dynamically insertion of UL CL/BP and local PSA (support scenario 2.1): H-SMF requests ECS option/local DNS server corresponding to UE location and FQDN from V-SMF. H-SMF uses the ECS option/local DNS server to configure DNS handling rules on H-EASDF. The H-SMF determines target DNAI based on EAS IP in DNS response and VPLMN EDI. (Solution #4)
-	For option C, UE is aware of local DNS server (Solution #1)
	V-SMF sends local DNS server to H-SMF. H-SMF constructs PCO including the local DNS server and sends it to UE via V-SMF.
-	For option D, V-UPF (V-UL CL/V-BP) performs locally routing for DNS queries (Solutions #3, #24)
	V-SMF configures V-UL CL/V-BP to perform locally routing for DNS queries targeting specific FQDN(s). The V-SMF may configure the local PSA in VPLMN to perform IP address replacement by replacing destination address to local DNS server.

8.x.3	Conclusion for PCC control for local traffic in VPLMN
Existing PCC control for HR PDU Session defined in clause 4.3.2.2.2 in TS 23.502[9] is reused for PCC control for local traffic in VPLMN.

* * * * End of changes * * * *
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