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Abstract: Information exposure for estimated QoS.
1. Introduction/Discussion
This paper proposes solution for KI#3 that addresses following aspects:
-	Study the use cases and whether enhancements to the exposure framework are needed for such use cases; 
-	What 5GS information needs to be exposed to enable application codec/rate adaptation;
-	How to expose 5GS information for application codec/rate adaptation.
[bookmark: OLE_LINK2][bookmark: OLE_LINK3]As described above, 5GS needs to expose information for the XR application server to adjust media codec/traffic rate to adapt to network conditions. For example,
· Estimated QoS:
For non-GBR QoS flows, 5GS could estimate the average non-GBR QoS with a certain 5QI for a specific period of time, and the XR server could take into the estimation result when starting a new service flow, e.g. determining the initial codec rate. in case the network condition becomes poor, and 5GS informs the network condition to application, the application could lower codec rate according to network condition, but it usually takes a period of time for changing codec to the new one, during which the traffic still encoded with the higher codec and cause overload for the network. Therefore, for the codec adaptation case, it is better to expose an estimated QoS for application to executes codec adaptation in advance.
AF can request the notification from 5GS for estimated QoS of and the changes for the estimated QoS. For example, 5GS can predict the estimated QoS at a moment (e.g. a future moment) or a period (e.g. a period beginning at a future time) and provides it to AF. AF can also provide the trigger conditions (e.g. a moment or a period, change threshold, periodic reporting, etc.) to trigger the notification. 
NWDAF can predict the estimated QoS according to information from OAM, this estimated QoS is the average non-GBR QoS that the 5GS can provide for the QoS flow with a certain 5QI. Then NWDAF sends the notifications to AF if the trigger conditions are met and AF can decide whether/how to adjust the rate when the average estimated QoS values are far away from the expectations of the application. By the average estimated QoS from 5GS, AF can adjust the service flows in advance of the network resource is changing. For example, if the 5GS sends the estimated QoS for a future time, AF can determine the codec rates in advance. Due to the delay in adjusting the codec rates, the advanced adjustment can avoid the network problem such as congestion, high packet loss rate.
2. Text Proposal
It is proposed to capture the following changes vs. TR 23.700-60.
[bookmark: _Toc519004414][bookmark: OLE_LINK5][bookmark: _Toc517082226]* * * * First change (All new texts)* * * *
[bookmark: _Toc500949097][bookmark: _Toc92875660][bookmark: _Toc93070684][bookmark: _Toc97036718]6.X	Solution #X: Information Exposure to AF for XR/media Enhancements
[bookmark: _Toc500949098][bookmark: _Toc92875661][bookmark: _Toc93070685][bookmark: _Toc97036719]6.X.1	Key Issue mapping
The solution addresses Key Issue #3: 5GS information exposure for XR/media Enhancements.
[bookmark: _Toc500949099][bookmark: _Toc92875662][bookmark: _Toc93070686][bookmark: _Toc97036720]6.X.2	Description
[bookmark: _Toc500949101]The interactive between application and 5GS is needed for improving reliability, alleviating congestion and ensuring desired experience for users. For example, the XR application server could adjust media codec/traffic rate to adapt to network conditions. Currently, the application server could get network condition information by using application layer-based solutions, which have limitations to expose network condition to the application server. 
The estimated QoS need to be exposed to AF by the path in figure 6.X.2-2:
· Estimated QoS: the estimated QoS parameters/characteristics (e.g. the bandwidth, packet error rate, etc.) in advance for a period of time and/or for a specific location area. NWDAF predicts the average non-GBR estimated QoS and sends the notification to AF if the trigger conditions are met,. Tthen AF can decide whether/how to adjust the rate. when the average estimated QoS values are far away from the expectations of the application.


Figure 6.X.2-1: Information exposure for estimated QoS

[bookmark: _Toc92875663][bookmark: _Toc93070687][bookmark: _Toc97036721]6.X.3	Procedure for information exposure for estimated QoS


Figure 6.X.3-1: Information exposure for estimated QoS
1. AF sends Nnef_EventExposure_subscribe request to subscribe the estimated QoS, which also includes the trigger conditions. 
[bookmark: OLE_LINK4]AF sends this subscription message to request that 5GS sends the estimated QoS when the trigger conditions are met. This estimated QoS is the average non-GBR QoS that the 5GS can provide for the QoS flow with a certain 5QI. The subscription message may include the trigger information such as a target moment and/or a target period, threshold #A, B, C, the period, the levels of QoS, etc. In this event, the trigger conditions may include the follows,
· predicting the estimated QoS of a target moment and/or a target period; 
· the estimated QoS is greater than the threshold #A and/or the estimated QoS is less than the threshold #B;
· the timer expires, and the timer is used to control the periodic reporting of the estimated QoS;
· the change of the estimated QoS is greater than the threshold #C; 
· the level of the estimated QoS downgrades or upgrades.
2. NEF performs the necessary authorization control.
3. NEF uses the Nnwdaf_AnalyticsSubscription_Subscribe request to send the AF request information to the NWDAF to predict the estimated QoS and report according to the trigger conditions.
If the AF is considered to be trusted by the operator, the AF uses the Nnwdaf_AnalyticsSubscription_Subscribe request to interact directly with NWDAF to subscribe the notification.
4. NWDAF subscribes to OAM services to get the information following the procedure captured in Clause 6.2.3.2. of TS 23.288. Then NWDAF can predict the average estimated QoS based on the information.
5. If the trigger conditions are met, NWDAF uses the Nnwdaf_AnalyticsSubscription_Notify message to NEF to send the estimated QoS to NEF. 
6. NEF forwards the estimated QoS to AF by the Nnef_EventExposure_Notify.
[bookmark: _GoBack]Editor’s Note: Coordination is needed with FS_eNA_Ph3 during conclusion phase.
[bookmark: _Toc326248711][bookmark: _Toc510604409][bookmark: _Toc92875664][bookmark: _Toc93070688][bookmark: _Toc97036722]6.X.4	Impacts on services, entities and interfaces
AF: 
· Subscribe the events notifications and provides the trigger conditions. 
NWDAF：
· Predicts the estimated QoS according to the collected information.
· Performs the judgement whether the trigger conditions are met.
* * * * End of changes * * * *
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