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Abstract of the contribution: This contribution proposes some updates to solution #49.
[bookmark: _Toc462478989]1	Discussion
In solution #49, the network information is sent via user plane in the core network to the Local PSA and then further sent to the AF via a Local NEF.
This solution proposes update solution#49 for L-NEF selection and relocation for the scenario where NEF is deployed in local DC. This solution concentrates on the situation of UE moving. UE moves to a new area that DNAI changes may cause the relocation of L-NEF. The new L-NEF will be determined first with the help of NEF and the new EAS will trigger QoS monitoring to L-NEF in the same area. 
2	Proposal
[bookmark: _Toc26773869][bookmark: _Toc26346599][bookmark: _Toc26346386][bookmark: _Toc23255022]It is proposed to add the following solution in TR 23.748.
[bookmark: _Toc517082226]* * * * Start change * * * *
[bookmark: _Toc43317507][bookmark: _Toc43374979][bookmark: _Toc43375440][bookmark: _Toc43801964][bookmark: _Toc43806230][bookmark: _Toc43806537][bookmark: _Toc22214910][bookmark: _Toc500949101]6.49	Solution #49: Network Information Provisioning to EAS with low latency based on User Plane
[bookmark: _Toc43317508][bookmark: _Toc43374980][bookmark: _Toc43375441][bookmark: _Toc43801965][bookmark: _Toc43806231][bookmark: _Toc43806538]6.49.1	Description
In this solution, the network information is sent via user plane in the core network to the Local PSA and then further sent to the AF via a Local NEF. 


Figure 6.49.1-1: Local NEF-based exposure


Figure 6.49.1-2 L-NEF relocation

In Figure 6.49.1-1, a Local NEF is deployed in the Edge. The Local NEF can be co-located with the Local PSA or standalone, or as part of Edge Hosting Environment. The interface between local PSA and local NEF (i.e. Nx interface) could reuse N4 protocol. 
In Figure 6.49.1-2, another Local NEF is deployed in the Local DC2. And both the L-NEF1 and L-NEF2 have connection with NEF. Each L-NEF provides exposure of network capability services to EAS in the service region.
[bookmark: _Hlk42087224]The solution targets reporting QoS monitoring results as defined in R16 23.502 towards the EAS/application
1. Event subscription 
The AF responsible for the EAS subscribes the event by invoking Nnef_AFsessionWithQoS service to the local NEF and then the local NEF subscribes the event via the central NEF or PCF with the notification endpoint to the local NEF. The local NEF needs to indicate the PCF that the local event notification is needed. Based on the indication of local event notification and operator’s policy, the PCF can determine whether only local event notification or both local and central event notification are required. The PCF shall include an indication of local event notification or an indication of duplicated event notification and the notification endpoint of the local NEF within the PCC rule and provide to the SMF.

2. Supported Events and notification procedure
For the QoS monitoring, when the SMF receives such kind of PCC rule, the SMF sends the QoS monitoring request to the RAN and N4 rules with notification endpoint of the local NEF to the Local PSA. Upon the detection of the QoS monitoring event, the Local PSA sends the notification to the notification endpoint of the Local NEF. The Local PSA may also sends the notification to the SMF if the duplicate notification is needed.
Editor’s note: It is FFS if anything else than a certain latency threshold can be subscribed to. 

3. Mobility supporting
During UE mobility, the UPF and DNAI may be re-selected. To ensure the low latency exposure, the Local NEF should be also re-selected. The AF may consider one or more of following parameters to reselect a local NEF: UE location, AF Identifier, NEF Service Area, and DNAI, in additional to other parameters listed in TS 23.501[2], clause 6.3.14. The PDU Session context in source Local NEF can be transferred to the target Local NEF via N33a interface. The 5GC sends early notification to L-NEF to notify the changes of networks side. Relocation of L-NEF is part of network relocation that trigger NEF to reselect L-NEF in new DNAI and service provider area.
6.49.2	Procedures
[bookmark: _Toc43317493][bookmark: _Toc43374965][bookmark: _Toc43375426][bookmark: _Toc43801950][bookmark: _Toc43806216][bookmark: _Toc43806523]6.49.2.1	Procedure for Network Information Provisioning to Local Applications with low latency


Figure 6.49.2-1: Network Information Provisioning to Local Applications with low latency based on User Plane



Figure 6.49.2-1: Network Information Provisioning to Local Applications with low latency based on User Plane
1.	The UE establishes a PDU session with Local PSA as defined in clause 4.3.2.2.1 of TS 23.502 [3]. 
2.	The AF initiates an AF session with required QoS procedure as defined in clause 4.15.6.6 of TS 23.502 [3].
	In the request, the AF may also subscribe to local notification of QoS monitoring and provide the associated notification endpoint of the AF. For the QoS monitoring, the AF shall include the corresponding QoS monitoring parameters.
	In the request, the AF/Local NEF indicates the PCF that local notification is required and the notification endpoint of the Local NEF is provided to the PCF
The PCF makes the policy decision. The PCF generates the PCC rule based on the service information. 
If the local notification of QoS monitoring is subscribed, the PCF includes the QoS monitoring policy and corresponding notification endpoint.
Based on the operator’s policy, the PCF may determine that the duplicated notification is required, i.e. both local notification to the AF and central notification to the PCF is required.
3.	PCF initiates the PDU session modification procedure as defined in clause 4.3.3.2 of TS 23.502 [3], step 1b, 3b, 4-8b.
In case of local notification of QoS monitoring, the SMF includes the QoS Monitoring indication in the request to the UPF. The SMF may also include the indication of local event notification or duplicated event notification in the request. 
4.  Local NEF set up N4 session to Local PSA after the event subscription finished.
Editor’s Note: it is FFs how to sync up steps 3 and 4
5. If the QoS monitoring is enabled, the Local PSA calculates the UL, DL or round trip packet delay of the QoS Flow as defined in clause 5.33.3 of TS 23.501 [2]. When the reporting trigger(s) is satisfied, e.g. the measured packet delay value exceeds the reporting threshold, or the reporting period expires, or the PDU Session is released, the event is detected.
6a. The Local PSA sends the event notification to the notification endpoint of the Local NEF by reusing UL, DL or round trip packet delay measurement report of N4 Session Level Reporting as defined in clause 4.4.2.2 of TS 23.502 [3].
	If the duplicated event notification indication is received, the Local PSA sends the notification to the SMF as well as defined in TS 23.501[2].
6b. The Local NEF sends the event notification to the notification endpoint of the AF.
Editor’s Note: it is FFS how after a change of DNAI to provide the Nx address to entity establishing Nx on the target DNAI
6.49.2.2	Procedure for Local NEF selection and relocation
7.	At some time, UE moves to another area where DNAI changes and SMF is aware of UE’s moving.
8.	SMF send early notification to L-NEF1. Due to the changes of UE location, L-NEF sends notification to NEF to trigger a new L-NEF selection that serves in new location. This message contains target DNAI list, potential location of served UE represented by Cell ID, TAI, specific UE Identifier(s), Spatial Validity Condition and Application information such as application ID, AF transaction identifier, Application Relocation Possibility, application description.
9.	NEF will check its local configuration first to find whether there exists proper L-NEF. If a L-NEF exists to match the DNAI, UE location, application information and etc, NEF directly makes a response.
	There is no proper L-NEF towards the location. NEF triggers to discover a L-NEF. The location parameters represented by DNAI(s), potential location of served UE. Application information is used for whether or not to serve a particular application represented by application ID, AF transaction identifier, Application Relocation Possibility, application description.
	According to the location parameters and application information sent by NEF, the NRF matches the parameters in request to the L-NEF attributes. Nnrf_NFDiscovery Response is sent to NEF to response successfully selecting the appropriate L-NEF. Response includes L-NEF IP address, L-NEF FQDN, L-NEF instance ID and etc.
10. The application layer performs the EAS relocation. The UE context and IP address (FQDN) of L-NEF2 are relocated from the old EAS to new EAS. The new information of L-NEF will be transferred to AF2/EAS2 along with application context.
	SMF will modify the traffic rules or steering rules in old PSA, UPF and UL CL. Also, SMF will reselect new PSA, UPF and UL CL to build user plane tunnel to AF2/EAS2. UE will be served by EAS2/AF2 after network relocation.
11. A new AF session with required QoS procedure and QoS monitoring are established towards L-NEF2 and L-PSA2.
[bookmark: _Toc326248711][bookmark: _Toc22214911][bookmark: _Toc510604409]6.X.3	Impacts on Existing Nodes and Functionality
AF:
· Subscribe local notification of QoS Monitoring.
· Re-select Local NEF based on UE location, AF Identifier, NEF Service Area, and DNAI.
PCF:
· Subscribe local notification of QoS Monitoring.
SMF:
· Subscribe local notification of QoS Monitoring (from UPF to Local NEF).
UPF:
-   report local notification of QoS Monitoring to local NEF.
Local NEF:
-   Receive local notification of QoS Monitoring and transfer it to the AF.
-   Support Local NEF relocation.
NEF:
-	Request to discover the L-NEF based on location and application relative information.
-	Maintain the local configuration of L-NEF with related location and application providing.

*************** End Changes ***************
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8 .   Early notifica tion  
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