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Abstract: This paper proposes a new solution for KI#1 with introducing Local SMF. 
1. Introduction
This contribution proposes a new solution for KI#1 introducing a Local SMF to reduce impact on central 5GC Network Functions.
2. Text Proposal
It is proposed to capture the following changes in TR 23.700-49.
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Table 6.0-1: Mapping of Solutions to Key Issues
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* * * * Second change * * * *
[bookmark: _Toc157687580]6.X	Solution #X: Enhanced EC Architecture with SMF selecting local SMF storing EC related information
[bookmark: _Toc500949098][bookmark: _Toc92875661][bookmark: _Toc93070685]6.X.1	Key Issue mapping
This solution addresses following aspects of KI#1:
-	Whether and which edge computing related information (e.g. UPF and EAS deployment information, DNAIs) can be locally managed to support EAS (re)discovery and UPF (re)selection.
-	How to manage the above identified edge computing related information, e.g. locally, centrally or in both places.
-	Whether existing procedures (e.g. discovery, ULCL/BP, mobility and influence/exposure related procedures) suffice. If not, how to address the gap when the above identified edge computing related information is handled locally or both locally and centrally.

[bookmark: _Toc500949099][bookmark: _Toc92875662][bookmark: _Toc93070686]6.X.2	Description
[bookmark: _Toc500949101][bookmark: _Toc92875663][bookmark: _Toc93070687]
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Figure 6.X.2-1: Enhanced architecture with Local SMF

A Local SMF is introduced to manage the Local PSA UPF locally, it stores following EAS discovery related information:
-	ECS (EDNS Client Subset) option;
-	Local configuration associated with the (DNN, S-NSSAI, Internal Group Identifier) of the PDU Session; 
-	EAS Deployment Information provided by the AF or preconfigured in the L-SMF; 
-	Information derived from the UE location such as candidate L-PSA(s); 
-	PDU Session information, like PDU Session L-PSA(s).

In this enhanced system architecture, the Local SMF is responsible for Local PSA management, the central SMF is responsible for UL CL UPF management. The central SMF is responsible for Local SMF discovery and selection. 
The Baseline DNS pattern can be created/updated to EASDF by Local SMF.
Editor’s Note:    The detail on interface between the SMF and L-SMF is FFS.


6.X.3	Procedures
6.X.3.1 Local SMF and Local PSA insertion procedure (new)
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Figure 6.X.3.1-1: Local SMF and Local PSA insertion procedure

Step 1: SMF determines to add Local SMF for a UE’s PDU Session based on the UE Requested DNN/selected DNN and S-NSSAI, or based on the AF influence information, which can happen during Application Function influence procedure (clause 4.3.6.2 and 4.3.6.4 of TS 23.502), PDU Session Establishment procedure (clause 4.3.2 of TS 23.502) or PDU Session Modification procedure (clause 4.3.3 of TS 23.502[3]).
Steps 2 -3: SMF checks whether a Local SMF is authorized in user subscription information by retrieving the subscription information from UDM. UE’s SUPI, serving PLMN ID and PDU Session parameters such as DNN and S-NSSAI may be included in the Subscription Retrieval Request message. If authorized, the User subscription information includes a Local SMF authorized indication and the corresponding DNNs and S-NSSAIs.
Step 4: SMF discovers proper Local SMFs by querying NRF and selects one most suitable Local SMF, a PDU Session Create or Update Request is sent to the Local SMF. The PDU Session Create Request/Response message may include the similar Information Elements (i.e. PDU Session parameters and User Plane tunnel information of UL CL UPF) as Nsmf_PDUSession_Create_Request/Response as defined in clause 5.2.8.2.2 of TS 23.502[3], the PDU Session Update Request/Response message may include the similar parameters as Nsmf_PDUSession_Update_Request/Response as defined in clause 5.2.8.2.3 of TS 23.502[3].
Steps 5-6: The Local SMF selects a suitable Local PSA UPF based on the received PDU Session parameters (e.g. DNN, S-NSSAI, SSC mode, Requested PDU Session type, etc.). The User Plane tunnel information of Local PSA UPF is included in the N4 Session Establishment Response message. The N4 Session Establishment Request/Response procedure is as defined in clause 4.4.1.2 of TS 23.502[3].
Step 7: A PDU Session Create/Update Response is sent from Local SMF to SMF. The User Plane tunnel information of Local PSA UPF is included in the Response message.
Steps 8-9: SMF sends the User Plane tunnel information of the local PSA UPF to the UL CL UPF.

6.X.3.2 Local SMF and Local PSA Removal procedure (new)
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Figure 6.X.3.2-1: Local SMF and Local PSA Removal procedure
Step 1: The SMF determines to remove the Local SMF and Local PSA UPF, which can happen during Application Function influence procedure (clause 4.3.6.2 and 4.3.6.4 of TS 23.502), PDU Session Establishment procedure (clause 4.3.2 of TS 23.502) or PDU Session Modification procedure (clause 4.3.3 of TS 23.502).
Step 2: PDU Session Modification Request is sent from SMF to Local SMF including an indication of removing Local SMF and Local PSA UPF.
Step 3-4: The Local SMF releases the N4 Session towards Local PSA UPF.
Step 5: A PDU Session Modification Response is sent from Local SMF to SMF including an indication of result of Local PSA UPF removal.
Step 6-7: The SMF updates the UL CL UPF to remove the User Plane tunnel towards the Local PSA UPF.

6.1.3 EAS Discovery with EASDF procedure




Figure 4: EAS Discovery with EASDF procedure (clause 6.3.2.2.2 in TS 23.548)

In step 8, after receiving the Neasdf_DNSContext_Notify Request message, the SMF needs to forward the received DNS message report from EASDF to Local SMF to retrieve the EAS discovery related information from Local SMF:
-	ECS (EDNS Client Subset) option;
-	Local configuration associated with the (DNN, S-NSSAI, Internal Group Identifier) of the PDU Session; 
-	EAS Deployment Information provided by the AF or preconfigured in the L-SMF; 
-	Information derived from the UE location such as candidate L-PSA(s); 
-	PDU Session information, like PDU Session L-PSA(s).

Editor’s note: EAS rediscovery procedure is FFS

6.X.4	Impacts on services, entities and interfaces
Local SMF (new entity):
· Stores the EAS discovery related information and provides the EAS discovery related information to SMF when receives the request from SMF;
· Selects the Local PSA UPF for a PDU Session and sends the User Plane tunnel information to SMF.

Impact to SMF:
· Retrieves Local SMF authorized information from UDM;
· Retrieves the EAS discovery related information from Local SMF;
· Discovers and selects the Local SMF;
· Adds/removes the Local SMF for the PDU Session.
· Forward the received DNS message report from EASDF to Local SMF

Impact to UDM:
· Stores the Local SMF authorized information in the subscription information;
· Provides the Local SMF authorized information in the subscription information to SMF after receiving the subscription retrieval request.


* * * * End of changes * * * *
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