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Abstract of the contribution: This pCR is to propose a solution for KI#3.
1
Discussion
As mentioned in Key Issue#3 in TR 23.748, the high-level position of control plane NFs (especially for NEF and AF) costW a relatively long time to notify the network information such as the change of QoS parameters to loaclized EAS. 

As illustrated in figure-1 below, when the QoS is changed, it needs to perform step-1,2,3 to notify it to EAS, and EAS should interact with UE in Application layer to react the change. Actually, a new change of QoS may happen again even before the step-1,2,3,4 in figure-1 is finished. So this problem may havea very bad user experience for the end-user especially when the EAS (Edge Application Server) is deployed for real-time service such as video stream, or driving automation,.
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Figure-1
To resolve this problem, we think to guarantee the user-experience of end user is the most important thing. Specifically, as the figure-2 illustrated, the the RAN notify the change of QoS (a kind of network information) using AS or NAS message if available UE can adjust the application behaviour promptly. The UE interact with EAS and AF to notify the change of QoS. 
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Figure-2
Considering notify the network information to UE and let UE notify EAS via application layer, there are advantages as below:
· UE may adjust the application behaviour immediately when receiving the notification. End-user’s experience can be mostly guaranteed;

· The network information change (such as QoS) probably happens during inter-RAN node handover, this solution has the most prompt way to notify to UE’s application layer even before the handover is executed;

- 
Small impact to 5GS. No enhancement and extra burden to UPF fro user-plane packets detection.
* * * * Start of Change (all text below are new)* * * * 
6.X
Solution #X: Using AS or NAS message notify UE’s application layer 
6.X.1
Description

Editor's note:
This clause will describe the solution principles and architecture assumptions for corresponding key issue(s). (Sub) clause(s) may be added to capture details.

The solution applies to Key Issue #3 "Network Information Provisioning to Local Applications with low latency ".

To guarantee the user experience, the UE shall be able to be notified the change of network information (such as the change of QoS when an alternative QoS applies to RAN) quickly so that the application layer behaviour can be adjusted as soon as possible.  To realize it, as the figure-6.x.1-1 illustrated, when change of QoS happens (a kind of network information), RAN can use NAS or RRC message to notify UE (Optionally, UE can adjust the application behaviour promptly if available). Upon receiving the notification from 3GPP network, the UE notifies to with EAS the change.
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Figure-6.x.1-1 5GS notify the change of network information (QoS) to UE
For the non-mobility case, the change of QoS will be delivered to UE via 1a. AS message (e.g. RRC reconfiguration) or 1b. NAS message (e.g. PDU Session modification request).

For the mobility (i.e. Handover), the change of QoS will be delivered to UE via target to source transparent container sent from the source RAN node. This helps to make UE have enough/more time to react to the change of QoS.

The 5GS (RAN or SMF) can notify other network information and UE reacts accordingly using the same mechanism as change of QoS. 

NOTE-1: for using the NAS message, it assumes the AMF and SMF can be localized to guarantee a prompt notification.  

NOTE-2: How the UE notify the network information to EAS via application layer is out of 3GPP scope. 

Editor’s Note: for using AS message, it needs feedback from RAN.
6.X.2
Procedures

Editor's note:
This clause describes high-level procedures and information flows for the solution.
6.x.2.1 notify the change of QoS using AS or NAS message
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Figure-6.x.2-1  5GS notify the change of QoS using AS or NAS message

For step 1: When change of QoS happens, step 1a or 1b will be used to notify UE the change of QoS quickly. For step 1b, the detailed procedure has been described in TS 23.502 clause 4.3.3.2 UE or network requested PDU Session Modification.

For step 2: UE interacts with EAS via user-plane to notify the change of QoS. EAS can further notify it to AF. 

NOTE-3: the 5GS (RAN or SMF) can notify any network information the same way as notification of change of QoS. 

NOTE-4: As the interface between UE and EAS is not even defined by SA6, the step 3 is out of 3GPP scope
6.x.2.2 notify the change of QoS during handover procedure
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Figure-6.x.2.2-1  S-RAN notifies the change of QoS during handover
For step 3, when the T-RAN cannot guarantee a QoS flow with the certain parameters, it may use an alternative QoS profile for the same QoS flow. This Change of QoS will be responded to S-RAN via Target to Source Transparent Container in step 5. 

In step 5, the S-RAN acquires the change of QoS when receiving the Target to Source Transparent Container. 

In step 6, S-RAN sends the container including change of QoS to UE. Optionally, UE may quickly adjust application layer behaviour accordingly.
When receiving the notification in step-6, UE further notifies to EAS via application layer
6.X.3
Impacts on Existing Nodes and Functionality
Editor's Note: This clause captures impacts on existing 3GPP nodes and functional elements.
UE: 

· Acquire the network information (e.g. change of QoS) using 1a RRC messaging or 1b NAS message, 

· Notify network information to EAS via application layer (out of 3GPP scope);
RAN:
· For 1a: notify thenetwork information using RRC message

· For mobility case: the target to source transparent container also includes the network information, which will be forwarded to UE by source RAN-Node
SMF: 
· For 1b: support  to notify the network information using NAS message  
* * * * End of Change * * * *
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