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Abstract: This contribution introduces a solution of Network Information Provisioning to Local Applications with low latency.
1. Discussion
According to the key issue#3: Network Information Provisioning to Local Applications with low latency as specified in subclause 5.3, examples of existing QoS information that may need to be exchanged quickly between network and Application Functions (e.g. Edge Application Servers) include:
1.	The AF may subscribe to receive QoS congestion condition notifications.
2.	The AF may request 5GC to monitor QoS status (e.g. over-the-air and/or end-to-end data path) and receive QoS measurement reports.
Current network exposure mechanism in 5GS is designed based on NEF and other control plane NFs, e.g. AMF, SMF, PCF etc. For QoS monitoring, the path of event subscription is AF->NEF->PCF->SMF->RAN/UP, while the the path of reporting is RAN/UPF->SMF->PCF->NEF->AF. For the applications deployed in Edge Hosing Environments, the Edge Application Servers or Application Functions may be locally deployed, but in current Rel-16, PCF and NEF are assumed to be deployed centrally to avoid frequent relocation. This may result in a latency of the event report with the current exposure path.
In this solution, the network information is sent via user plane in the core network and further sent to the AF locally by the Local PSA via user plane or control plane. For control plane case, a local NEF is used for the local exposure from local PSA to EAS.
 2. Text Proposal
It is proposed to capture the following changes vs. TR 23.748.
[bookmark: _Toc519004414][bookmark: _Toc517082226]* * * * First change * * * *
[bookmark: _Toc22897107]6.0	Mapping of Solutions to Key Issues
Table 6.0-1: Mapping of Solutions to Key Issues
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	Solutions
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* * * * Second change * * * * (all new texts)
6.X	Solution #X: Network Information Provisioning to EAS with low latency based on User Plane
[bookmark: _Toc22214909][bookmark: _Toc500949099]6.X.1	Description
[bookmark: _Toc22214910][bookmark: _Toc500949101]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.X.1-1: Local NEF-based exposure

In Figure 6.X.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. 
[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.
6.X.2	Procedures


Figure 6.X.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
[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.

* * * * End of changes * * * *
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