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Agenda Item:	2.6
Source:	Huawei, HiSilicon
Contact:	Qi Pan

Abstract
Provide gap analysis and candidate solutions for QoS monitoring under WT#12.
Background and motivation
Working towards completion of the study item, gap analysis and candidate solutions for QoS monitoring are provided.
Text proposal
The following text is proposed as a modification of TR 26.804 CR0007.
* * * * First change * * * *
2	References
[XX]	3GPP TS 29.122: "T8 reference point for Northbound APIs".
* * * * Second change * * * *
Call flows
5.23.4.2	QoS monitoring for media streaming


Figure 5.23.4.2-1: High-level call flow for QoS monitoring for Media Streaming
1. 5GMS Application Provider provisions the 5GMS AF with the Network Assistance configuration as described in step 1 of clause 5.23.4.1 The Network Assistance configuration contains the configuration of QoS monitoring, including the parameters to be monitored, reporting frequency (event triggered, periodic), optionally target entity of reporting and optionally the notification via UPF.
NOTE:	In case the 5GMS AS is deployed as an EAS instance in the Edge DN, a local UPF can also be inserted for local access to the 5GMS EAS. In order to reduce the latency used for exposure of the QoS monitoring results, the local UPF is expected to provide the notifications of network status directly to the 5GMS AF and 5GMS AS, or via a locally deployed NEF as defined in clause 5.8.2.17 of TS 23.501 [23].	Comment by Richard Bradbury (2024-08-15): Does the AF really need to be close the local UPF?
Surely, it's only the AS that needs to be deployed close to the local UPF. The location of the AF doesn't matter since it isn't in the media delivery path.	Comment by Huawei-Qi-0820: You are right, the 5GMS AF doesn't need to be deployed locally. 	Comment by Richard Bradbury (2024-08-15): 3GPP terminology would be "deployed in an Edge DN" maybe?	Comment by Huawei-Qi-0820: Not really. The UPF is anyway outside of the DN. We can say the EAS instances deployed in an Edge DN.	Comment by Richard Bradbury (2024-08-20): Modified accordingly.	Comment by Richard Bradbury (2024-08-15): How does the UPF communicate directly with the AF and AS?	Comment by Huawei-Qi-0820: For clarification, I further added the reference to the SA2 specs. 
For AF, the basic idea is the UPF can get the AF endpoint address when it is requested for the notification. 
For AS, that’s a bit complex. There could be a uplink traffic classifier (ULCL) between the RAN and the local UPF and it will filter the target traffic and forward to the local UPF. For example, it may forward packets whose destination IP&port targeting at the 5GMS AS, to the local UPF and then local UPF further forward the traffic to the AS.	Comment by Richard Bradbury (2024-08-20): OK. Thanks. I suppose you will get into the weeds in the gap analysis and candidate solution.	Comment by Huawei-Qi: Added to the gap analysis 
2. The Media Session Handler retrieves Service Access Information with the configuration of QoS monitoring provided inside the client Network Assistance configuration.
3. If the Media Session Handler is interested in understanding the network status (e.g., congestion status, packet latency) it creates an enhanced Network Assistance Session that includes the requested QoS montoring configuration on the 5GMS AF at reference point M5.
4. Based on the QoS monitoring configuration received in the previous step, the 5GMS AF interacts with the PCF (or NEF) to enable QoS monitoring via the Npcf_PolicyAuthorization service at reference point N5 or the Nnef_AFsessionWithQoS service at reference point N33.	Comment by Richard Bradbury (2024-08-15): Let's namecheck the exact stage-2 service operation explicitly here.	Comment by Huawei-Qi-0820: Done.
Besides, based on the provisioning from the 5GMS Application Provider, the 5GMS AF understands that QoS monitoring is required for 5GMS AS traffic control, e.g. congestion control, bit rate adaptation for progressive download, the 5GMS AF may also request the PCF or NEF to enable the QoS monitoring.	Comment by Richard Bradbury (2024-08-15): This feels very out of place here.	Comment by Huawei-Qi-0820: In last May meeting, we had some discussions on if it is reasonable for 5GMS AF to expose the network status to the 5GMS AS. I think the answer is yes and here I want to add another trigger for the 5GMS AF to trigger QoS monitoring in the 5GS.
In the case where the 5GMS AS is deployed in the Edge DN, the 5GMS AF may additionally enable the exposure of QoS montoring results via the local UPF or local NEFby configuring the PCF (or NEF).	Comment by Richard Bradbury (2024-08-15): Does the AF really need to be close the local UPF?
Surely, it's only the AS that needs to be deployed close to the local UPF. The location of the AF doesn't matter since it isn't in the media delivery path.	Comment by Huawei-Qi-0820: Right. 	Comment by Richard Bradbury (2024-08-15): Don't understand this.	Comment by Huawei-Qi-0820: Rephrase a bit and hope that clarifies. 
The basic idea is the AF needs to let 5GS know that the QoS monitoring results can be exposed by the local UPF or local NEF.	Comment by Richard Bradbury (2024-08-20): Thanks. I tried improving a bit more.
5. The 5GMS AF invokes the Npcf_PolicyAuthorization service or the Nnef_AFsessionWithQoS service with the requested QoS monitoring configurations.
6. The PCF accepts the request and enables QoS monitoring within the 5G System, i.e., by configuring the RAN and/or the UPF for monitoring and reporting of target QoS parameters.
7. Following the QoS monitoring request(s), the PCF exposes the QoS monitoring results to the 5GMS AF periocially or by event triggers.
8. [bookmark: _Hlk180571491]Alternatively, the QoS monitoring results can be exposed to the 5GMS AF by the UPF directly using the Nupf_EventExposure_Notify service or via a locally deployed NEF using the Nnef_EventExposure_Notify service at reference point N33.	Comment by Richard Bradbury (2024-08-15): How?
There is no control plane interaction between the UPF and the AF in the 5GMS architecture	Comment by Huawei-Qi-0820: Actually, the UPF exposes some Service Based API since Rel-17, i.e., Nupf_EventExposure_Notify.
This could be one gap for the current 5GMS arch.

However, there is no reference point between UPF and AF even in SA2.	Comment by Richard Bradbury (2024-08-20): Yes, agree this is a gap.
It should be listed in clause 5.23.5.
9. If QoS monitoring was requested by the Media Session Handler, the 5GMS AF sends the notifications of the QoS monitoring results to the Media Session Handler via the MQTT notification channel at reference point M5 associated with the Network Assistance Session.
10. The Media Session Handler further provides the QoS monitoring results to the Media Stream Handler at reference point M11.	Comment by Richard Bradbury (2024-10-24): Implies a change to reference point M11 between the Media Session Handler and the Media Player.
11. The Media Stream Handler may use the notified QoS monitoring results to modify its behaviour.
For example, in the case of downlink media streaming, the Media Player may use the monitored packet latency to determine when to request the next media segment, and/or to change the bit rate of the next media segemtn based on the monitored congestion status.
12. If QoS monitoring for the 5GMS AS was provisioned by the 5GMS Application Provider in step 1, the 5GMS AF provides QoS monitoring notifications to the 5GMS AS via reference point M3.
NOTE:	How the 5GMS AS receives notifications via reference point M3 is for further study.	Comment by Richard Bradbury (2024-08-15): It would make sense to use the same MQTT notification mechanism as at M5.	Comment by Huawei-Qi-0820: No strong views from my side. So far, the only “API” exposed by the 5GMS AF to the 5GMS AS may be the Ndcaf_DataReporting API where the DC-AF is instantiated within the 5GMS AF. 	Comment by Richard Bradbury (2024-08-20): Reusing MQTT could be part of the candidate solution, so you should note this as a gap	Comment by Huawei-Qi: added to the gap analysis and also the candidate solution. 
13. The 5GMS AS may use the notified QoS monitoring results to modify its behaviour.
For example, the 5GMS AS may use the monitored packet latency, congestion status to adjust the congestion window.
NOTE:	Whether notification of network status to the 5GMS AS is practical, useful and desirable is for further study.
* * * * Third change * * * *
Gap analysis and requirements
5.23.5.2	QoS monitoring for media streaming
Based on the call flow in clause 5.23.4.3, the following observations are made:
-	QoS monitoring does not require modifications to the Media Stream Handler (Media Player or Media Streamer).
-	The 5GMS AF needs to explicitly request QoS monitoring by the 5G System for specific parameters (i.e., congestion information, packet latency, data rate and Packet Delay Variation) by interacting with the PCF at reference point N5 (or else via the NEF at reference poiont N33).
-	The Policy Template resource structure at reference point M1 needs to be extended to include the QoS monitoring configuration, including the parameters to be monitored, reporting frequency (event triggered, periodic), optionally the target entity of reporting and optionally the notification via UPF.
-	The Policy Template Binding data structure carried in the Service Access Information resource at reference point M5 needs to be extended to reflect the value of the L4S capability requirement flag in the corresponding Policy Template.
-	QoS monitoring results need to be exposed to the 5GMS AF, either directly at reference point N5 via the Nupf_EventExposure_Notify service, or else via a locally deployed NEF using the Nnef_EventExposure_Notify service at reference point N33.
-	To expose QoS monitoring results to the Media Session Handler in the 5GMS Client, notification events relating to Dynamic Policies at reference point M5 need to be extended to include the QoS monitoring results.	Comment by Richard Bradbury (2024-10-24): Add something about the gap at M11.
-	The QoS monitoring results need to be further provided to the Media Steam Handler by the Media Session Handler at reference point M11. 
* * * * Forth change * * * *
Candidate solution
5.23.5.1	Integrating QoS monitoring and/or ECN marking for L4S
5.23.5.2	QoS monitoring for media streaming
Provisioning information is provided by the 5GMS Application Provider at reference point M1 to declare that a Policy Template requires QoS monitoring. The Policy Template structure is enhanced to provide a QoS monitoring configuration (qosMonInfo and directNotifInd as described in clause 5.14.2.1.2 of TS 29.122 [29122]). This QoS monitoring configuration is also provided to the Media Session Handler in the Policy Template binding exposed in Service Access Information.
In this candidate solution, two Policy Templates may be provisioned by the 5GMS Application Provider, one with QoS monitoring configuration and one without. The Media Session Handler in the 5GMS Client then instantiates the appropriate Policy Template depending on its requirements.
When the QoS monitoring configuration is included in the instantiated Policy Template, the 5GMS AF requests QoS monitoring by the 5G System and the 5G System enables the QoS monitoring as requested.
The DynamicPolicy resource is extended to include the QoS monitoring results. When the 5G System reports the QoS monitoring results to the 5GMS AF as requested, the 5GMS AF further provides the notification of the QoS monitoring results to the Media Session Handler via the asynchronous MQTT notification channel as an Application Message conveyed as the payload of an MQTT PUBLISH message.	Comment by Richard Bradbury (2024-10-24): What happens next at M11?
The Dynamic Policy client API is extended to support the notification events relating to Dynamic Policy. When the QoS monitoring results are received by the Media Session Handler and it further exposes the QoS monitoring results to the Media Stream Handler to react accordingly. 
* * * * End of changes * * * *
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