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Abstract: This pCR proposes to update solution #5 (for KI#1).
1. Introduction/Discussion
Figure 6.5.3.1-1 has been modified for correcting the steps 14~17.
The following ENs are resolved, respectively.
Editor's note:	It is FFS the details of local offloading management policy, e.g. information to help PCF send traffic offload policy or edge computing related policy within a container to local SMF.
· The local offloading management policy, which is provided from PCF to SMF, may contain the following information: FQDN or IP range allowed for the local offloading control, and the information related to AF influence on traffic routing enforcement control (e.g., DNAI(s) as identifier(s) of the target data network access, Information on AF subscription to UP change events, NEF information as notification endpoint).
Editor's note:	Details on how the SMF selects the EASDF for local offloading control are FFS.
· No additional impact is expected for EASDF selection when local SMF is used.
Additionally, this pCR proposes to update the solution in order to support the UP path management event notification (e.g., toward AF) when the local SMF is used.
2. Text Proposal
It is proposed to introduce the following changes in TR 23.700-49 v0.2.0.
[bookmark: _Toc519004414][bookmark: _Toc517082226]* * * * First change * * * 
[bookmark: _Toc161389088]6.5	Solution #5: Enhanced EC architecture with AMF selecting local SMF
[bookmark: _Toc161389089]6.5.1	Key Issue mapping
Key issue #1.
[bookmark: _Toc161389090]6.5.2	Description
This solution corresponds to Key Issue #1 and addresses the following aspects:
-	How to establish PDU Session that supports local offloading control including (i) how to decide the need of the local offloading control (how to decide to insert local SMF), and (ii) how to authorize the PDU Session to support local offloading control via local SMF.
-	How to support Rel-17/18 edge computing related procedure, i.e. EAS discovery.
It is assumed that the OAM configures within AMF or SMF information for local offloading control service area, which represents the area where the local offloading control or local session management is supported
This solution is proposed based on the assumed architecture shown as in Figure 6.5.2-1 that includes local SMF that performs local offloading control based on the instruction from the SMF.
The SM NAS message is delivered to SMF via local SMF in the proposed architecture, where a single EASDF is used.


Figure 6.5.2-1: Architecture for local offloading control with ULCL/BP

The SMF provides the local SMF with the local offloading management policy, which contains the following information: FQDN or IP range allowed for the local offloading control, and the information related to AF influence on traffic routing enforcement control (e.g., DNAI(s) as identifier(s) of the target data network access, Information on AF subscription to UP change events, NEF information as notification endpoint).
The local SMF manages the AF subscription to UP change events if it is provided via the local offloading management policy. If the Information on AF subscription to UP change events AF subscription to UP change events in the local offloading management policy contains Indication of “AF acknowledgment to be expected”, the runtime coordination between 5GC and AF is enabled and managed by the local SMF, and occasionally by interaction between the local SMF and SMF as follows:
a)	Case 1: Due to UE mobility, the selected target DNAI is still under the local SMF’s management. The local SMF sends UP change event notification (e.g., via Nnef_TrafficInfluence_Notify) to the AF and manage the runtime coordination with the AF by deciding to wait for an Acknowledgement as a positive response from the AF before configuring and/or activating the new UP path toward the target DNAI.
b)	Case 2: Due to UE mobility, when the SMF is notified that the UE moves outside of service area of the local SMF, the SMF selects the target DNAI and UPF which are NOT in the service area of the local SMF. However, because the local SMF has managed the AF subscription to UP path change, the local SMF needs to send UP change event notification (e.g., via Nnef_TrafficInfluence_Notify) to the AF. If the runtime coordination is also the part of the AF subscription to UP path change, then the runtime coordination is performed among L-SMF, SMF, and the AF to wait for an Acknowledgement as a positive response from the AF before configuring and/or activating the new UP path toward the target DNAI with the followings: 
(i) The SMF needs to provide the local SMF with the selected target DNAI, which may be contained in the UP path change related notification message from the local SMF to the AF.
(ii) The local SMF informs that the SMF needs to wait before configuring and/or activating the new UP path toward the target DNAI if Indication of “AF acknowledgment to be expected” is given. Accordingly, the SMF wait for a positive response from local SMF. 
(iii) The SMF informs the local SMF that the UP path toward the target DNAI is configured/activated. 
(iv) The local SMF sends to the AF the late notification upon receiving the information for the UP path configured/activated form the SMF.
[bookmark: _Toc161389091]6.5.3	Procedures
[bookmark: _Toc161389092]6.5.3.1	PDU Session Establishment/EAS discovery with local offloading control and local SMF



Figure 6.5.3.1-1: PDU Session Establishment with supporting local offloading control
1.	During the Registration procedure, the AMF gets the Local Offloading Control allowed indication from the UDM
2-3.	During the PDU Session Establishment procedure, if the AMF receives the Local Offloading Control allowed indication, the AMF decides to insert and select local SMF considering DNN/S-NSSAI, UE location, locality information of candidate local SMFs, and local offloading control service area information. Even if the service area of the selected SMF includes the current UE location, but the UE location is in the area of the local offloading control service area, the AMF may decide to insert and select local SMF. The SMF selection may be performed via the NRF. For this, local SMF needs to register to the NRF or local SMF information needs to be configured in the NRF.
4-5.	The AMF sends the Local Offloading Control Indication and SMF information to the selected local SMF. The local SMF provides response to the AMF.
6.	The local SMF selects and configures the UPF for local offloading control.
7.	The local SMF sends the Local Offloading Control Request Indication to the SMF. Also, the local SMF provides a list of DNAIs that supports the local offloading control.
8.	The SMF decides whether to support the local offloading control based on, for example, the SM subscription data, UE location, and local offloading control service area for a given PDU Session.
9-10.	During the SM policy association between the SMF and PCF, the SMF requests local offloading management policy by sending Local Offloading Control Policy Request Indication. If authorized by PCF successfully, the PCF provides the local offloading management policy that may includes FQDN or IP range allowed for the local offloading control., and additionally the information related to AF influence on traffic routing enforcement control (e.g., DNAI(s) as identifier(s) of the target data network access, Information on AF subscription to UP change events, NEF information as notification endpoint).
Editor's note:	It is FFS the details of local offloading management policy, e.g. information to help PCF send traffic offload policy or edge computing related policy within a container to local SMF.
11.	The SMF selects and configures the UPF.
12.	The SMF sends the Local Offloading Control allowed information, local offloading management policy information, and EASDF information to the local SMF.
Editor's note:	Details on how the SMF selects the EASDF for local offloading control are FFS.
	The SMF selects the EASDF for local offloading control as described in clause 6.3.23 of 3GPP TS 23.501[2].
13.	The local SMF performs N4 Session Modification to configure the UP path according the information received form the SMF. The local SMF may decide to insert ULCL/BP.
14-17.	The rest of steps for PDU Session Establishment procedures are performed. The N1N2 message sent from the SMF to AMF via the L-SMF.
18.	The local SMF configures the EASDF based on the local offloading management policy received from the SMF. When the DNS query occurs, the local SMF and EASDF handles the DNS message according to the local offloading management policy. When the local SMF receives the notification for the DNS response from the EASDF, the local SMF may decide to insert ULCL/BP.
6.5.3.2	Handling local SMF notification service toward the AF


Figure 6.5.3.2-1: Notification of user plane management event when local SMF is used
The Figure 6.5.3.2-1 shows the procedure for a notification of UP management event for case 2 in clause 6.5.2 when runtime coordination is enabled.
1.	A condition for a notification to the AF (e.g., DNAI change is needed) has been met.
2.	The SMF request the SM context in the local SMF and provides the selected target DNAI information, which is not under the local SMF’s management. 
3.	The local SMF provides the information for the AF subscription to corresponding UP management event, which may include notification target address and information for the Indication of “AF acknowledgment to be expected”.
4-5.	The local SMF sends the Early UP path management event notification, which may include the target DNAI received from the SMF and old DNAI.
6-7.	The AF provides Acknowledgement containing positive/negative response to the local SMF.
8.	The local SMF informs the SMF that positive/negative response from the AF is received.
9.	For the early notification, the SMF performs UP path configuration for the target DNAI.
10.	The SMF informs the local SMF that UP path configuration for the target DNAI is completed.
11-12.	The local SMF sends the Late UP path management event notification. The AF response with providing Acknowledgement.
13.	The local SMF informs the SMF that the positive/negative response from the AF is received. If positive response received, the SMF activates the configured UP path, and the removal of the old UP path and local SMF are performed.  
[bookmark: _Toc161389093]6.5.4	Impacts on services, entities and interfaces
AMF may be configured with the local offloading control service area
If the service area of the selected SMF includes the current UE location, but the UE location is in the area of the local offloading control service area,
AMF
-	checks if the local offloading control is allowed, and if allowed, selects the local SMF.
-	sends the Local Offloading Control Indication and SMF information to the selected local SMF.
SMF
-	decides to support local offloading control and selects the local SMF.
-	requests the local offloading management policy to the PCF, and if received from the PCF, provides the local offloading management policy to the local SMF.
-	interacts with local SMF for the runtime coordination among local SMF, SMF, and AF for the UP path change,
-	retrieves and considers EDI for the UP path change management
Local SMF
-	configures EASDF and UPF based on the information received form the SMF.
-	receives the notification for the DNS response from the EASDF and decides to insert ULCL/BP.
-	registers to NRF with its locality information.
-	manages notification event(s) subscribed by the AF and, if required, manage the runtime coordination among local SMF, SMF, and AF for the UP path change
PCF
-	provides the local offloading management policy to the SMF/Local-SMF.


* * * * End of changes * * * *
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