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1	Introduction

In Rel-17 and Rel-18, 3GPP RAN WGs specified QoE collection and reporting for NR. In this paper, we discuss the corresponding implications on SA4 work.
A draft SID is provided in the Annex.

2	Rel-17/Rel-18 QoE work in 3GPP RAN WGs

The Rel-17/Rel-18 NR QoE framework supports QoE measurement collection (QMC) for DASH, MTSI and VR service types. In addition, RAN WGs have also specified QMC for the scenarios where application sessions of any of the supported service types are delivered via the multicast and broadcast (MBS) communication service.
In this work, the RAN WGs have assumed that the QoE measurement reports are sent via control plane signalling, where the UE sends the QoE reports to the RAN using the Radio Resource Control (RRC) protocol. The reports are generated in XML format and are encapsulated within an RRC message, and they are not readable by the RAN. The RAN forwards the encapsulated reports to the measurement collector entity (MCE) in the core network. The flagship scenario for QMC is long-term optimization, with potentially only one QoE report provided by the UE per session. If multiple reports are requested for a session, the UE provides a QoE report according to the requested characteristics, and only if new values for the requested metrics are available since the last reporting.
In their work, the RAN WGs have used the following QoE metrics specified by SA4:
· QoE metrics for DASH streaming, as defined in TS 26.247.
· QoE metrics for VR, as defined in TS 26.118.
· QoE metrics for MTSI, as defined in TS 26.114.
One prominent feature of Rel-17/Rel-18 3GPP RAN WGs specification work is the introduction of the RAN visible QoE (RVQoE) framework, in which a subset of QoE measurement results are exposed to the RAN. Namely, the UE delivers the RVQoE measurement results to the RAN via the control plane (i.e., RRC protocol) in a format readable by the RAN. According to the consensus in RAN WGs, RVQoE measurements, particularly when correlated with radio measurements received by the RAN from the radio layer of the UE, enable the RAN to execute semi-dynamic optimization of radio resources. RVQoE results also have the potential to be used for AI/ML supported use cases in RAN, where they can be used either as an input for training AI/ML algorithms at the RAN, or as feedback on an action generated by an AI/ML inference function deployed at the RAN.
The main underlying assumptions of the RVQoE specification work are:
· That the RAN is quite often the bottleneck with respect to fulfilling the service level agreements (SLAs).
· That, compared to other types of measurements supported by 3GPP specifications, the application layer measurements provide the most accurate indication of user experience.
The main properties of RVQoE measurements are as follows:
· RVQoE measurements are supported for DASH streaming and VR, including the case when these services are delivered via MBS in RRC_CONNECTED UE state.
· The RVQoE metrics are, both applicable to DASH streaming and VR:
· Playout Delay for Media Start-up.
· Buffer Level.
· The RAN can independently set the reporting periodicity for RVQoE measurements. The supported reporting periodicities are: ms120, ms240, ms480, ms640, ms1024, ms2048, ms5120, ms10240, ms20480, ms40960, min1, min6, min12, min30, min60. Alternatively, the RAN may also decide to reuse the same reporting periodicity that the OAM has set for QoE reporting.
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Support for new service types
There are several implications of the Rel-17/Rel-18 QoE work in the RAN WGs that should be addressed by SA4 in Rel-19.
For instance, the RAN WG Rel-18 WID in RP-223488 states the following objective:
· Support for new service type, such as AR, MR, MBS and other new service type defined or to be supported by SA4. Support RAN-visible parameters for the additional service types, and the existing service if needed, and the coordination with SA4 is needed [RAN3, RAN2].
The reference to the AR and MR work in SA4 pertains to the SA4 work in the MeCAR project. With respect to the above, we identify at least two discrepancies between the RAN WG and SA4 work:
· The RAN WGs have expected that SA4 specifies QoE metrics for the AR and MR service types, which has not yet been finalized. Unfortunately, the RAN WGs cannot support QMC for AR and MR as intended, until SA4 has specified the corresponding QoE metrics.
· The RAN WGs have, as for all other service types already supported in the NR QoE framework, based their work on the principle stating that the QoE reports would be sent by the UE via the control plane, i.e., using the RRC protocol. However, it seems that SA4 based their work on a different principle – that QoE reporting for AR and MR service types is supported by means of user plane signalling, based on TS 26.531/532, where the UE sends the measurement results to a media server via the user plane. After that, the measurement results may trickle to the core network (e.g., to the Network Data Analytics Function (NWDAF)) through a series of network nodes.
Previously, for a service type, RAN WGs have specified the RVQoE metrics by analyzing the list of QoE metrics in SA4 specifications. One significant shortcoming of this way of working is that the discussions in RAN WGs are confined to the list of QoE metrics that SA4 has produced without potentially considering that they may also be used by the RAN for semi-dynamic optimization.
We believe that this way of working needs to be changed. On one side, the UE application layer and the related specification work are indeed in the remit of the SA4 WGs, nevertheless, given that the RAN is the intended user of RVQoE measurement results, we believe that more cooperation between SA4 and RAN WGs is needed on this matter. 
It is assumed that streaming services will, in the years to come, continue to account for the bulk of traffic carried by mobile network. 3GPP specifications support QMC for DASH streaming, which is packet-switched. However, it is assumed that most streaming sessions carried by mobile networks in the foreseeable future will be based on 5G Media Streaming (5GMS), which is a more modern version of streaming than the DASH. We therefore propose that SA4 studies the support for QoE/RVQoE for 5GMS, where reporting is done via the control plane. One beneficial circumstance is that the QoE metrics for DASH and 5GMS are the same.
Based on the above, we propose the following:
Proposal 1: SA4 should study in Rel-19 QoE and RVQoE reporting for AR, MR, XR and 5GMS service types, and assume that the UE reports the measurement results via the control plane.
Proposal 2: Define, in cooperation with RAN WGs, the RAN visible QoE metrics for AR, MR and XR service types.

Support for RAN visible reporting over the control plane

As indicated above, another discrepancy between the SA4 view and the view of RAN WGs is related to how the reporting of measurement results is executed. The two understandings are analyzed below.

SA4 view: Reporting of QoE metrics via the user plane (aka the “long” reporting path)
The TS 23.288 defines a set of high-level procedures by which QoE metrics can be collected by a Network Data Analytics Function (NWDAF) via an intermediary Application Function. The TS 26.531 defines a generic reference architecture for data collection, reporting, and subsequent exposure based on those procedures. It also includes the logical functions involved and the logical reference points between them. Meanwhile, the TS 26.532 specifies protocols and formats for Data Collection and Reporting. 
The functions and procedures just mentioned allow to monitor possible performance deviations that do not satisfy the SLAs. As said earlier, in this framework, the UE reports the QoE measurement results via the user plane to an entity in in the core network, and, if corrective actions are needed, those actions will be initiated by the core network elements. We also note that, with this type of QoE reporting, the RAN is unaware of QoE measurement results. This means that the corrective actions decided by the core network can affect the application behaviour with or without any impact on the RAN. Nevertheless, experience shows that the causes of user experience degradation can often be RAN-related. Moreover, the number of entities involved in deciding on the corrective action can be quite large – this is what we refer to as the “long” reporting path for QoE. Also, with this approach, the QoE metrics are typically reported once per session, which makes this type of QoE reporting adequate for long-term optimization, but inadequate for short-term semi-dynamic optimization inherent to RVQoE.

RAN WG view: Reporting via the control plane (aka the “short” reporting path)
The main use case for introducing the RVQoE framework was to enable a semi-dynamic optimization of QoE at the RAN, that can efficiently complement the long-term optimization achieved with the “long” reporting path. Given that the RAN and its radio resources are often the bottleneck and the cause of user experience degradation, it is obvious that it is the RAN that should react to this degradation. In that respect, the measurement results should reach the RAN quickly, which is why the RAN WGs decided to resort to the control plane-based reporting, where the UE sends the measurement results to the RAN directly, using the RRC protocol. Obviously, a “short” reporting path enables the RAN to react quicker to QoE degradation. 
As mentioned earlier, the current SA4 work on QoE, including the work in the MeCAR project, assumes the reporting over the user plane, which implies a long reporting path and falls short with respect to the needs of RVQoE reporting. Therefore, we propose that SA4 studies in Rel-19 the feasibility of RAN visible QoE reporting, to complement the current Data Collection and Reporting in TS 26.531 and TS 26.532.
Proposal 3: Study in Rel-19 the feasibility of RAN visible QoE reporting, to complement the current Data Collection and Reporting in TS 26.531 and TS 26.532.

Based on the above discussion, we provide a draft SID in the Annex, as a starting point for SA4 discussion.

4	Conclusion

In this work, we discuss the need for Rel-19 SA4 work on enhancement of QoE measurements.
The following is proposed:
Proposal 1: SA4 should study in Rel-19 QoE and RVQoE reporting for AR, MR, XR and 5GMS service types, and assume that the UE reports the measurement results via the control plane.
Proposal 2: Define, in cooperation with RAN WGs, the RAN visible QoE metrics for AR, MR and XR service types.
Proposal 3: Study in Rel-19 the feasibility of RAN visible QoE reporting, to complement the current Data Collection and Reporting in TS 26.531 and TS 26.532.

Annex: New draft SID
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3GPP™ Work Item Description
Information on Work Items can be found at http://www.3gpp.org/Work-Items 
See also the 3GPP Working Procedures, article 39 and the TSG Working Methods in 3GPP TR 21.900
Title: Study on Rel-19 on enhancements of QoE measurements	
Acronym: FS_xxx	
Unique identifier:	
Potential target Release:	Rel-19
1	Impacts
{For Normative work, identify the anticipated impacts. For a Study, identify the scope of the study}
	Affects:
	UICC apps
	ME
	AN
	CN
	Others (specify)
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2	Classification of the Work Item and linked work items
2.1	Primary classification
This work item is a …

	X
	Study 

	
	Normative – Stage 1

	
	Normative – Stage 2

	
	Normative – Stage 3

	
	Normative – Other*


* Other = e.g. testing

2.2	Parent Work Item
For a brand-new topic, use “N/A” in the table below. Otherwise indicate the parent Work Item.
	Parent Work / Study Items 

	Acronym
	Working Group
	Unique ID
	Title (as in 3GPP Work Plan)

	
	
	
	



2.3	Other related Work Items and dependencies

	Other related Work /Study Items (if any)

	Unique ID
	Title
	Nature of relationship

	
	
	



Dependency on non-3GPP (draft) specification:
{This section is to be typically used to identify the IETF dependencies. Delete the header "Dependency on non-3GPP (draft) specification:" if no such dependency}
3	Justification
TBW

4	Objectives
The objectives of this study are as follows:
1. Study the feasibility of RAN visible QoE reporting, to complement the current Data Collection and Reporting in TS 26.531 and TS 26.532.
2. Study the QoE and RVQoE reporting for AR, MR, XR and 5GMS service types. The work should assume that the UE reports the measurement results via the control plane.
3. Define the RAN visible QoE metrics for AR, MR and XR service types, in cooperation with RAN WGs.
4. Study how to ensure that the reported RAN visible QoE metrics are not misused by the reporting UE application to obtain favorable but unfair treatment of its traffic.

5	Expected Output and Time scale

	New specifications {One line per specification. Create/delete lines as needed}

	Type 
	TS/TR number
	Title
	For info 
at TSG# 
	For approval at TSG#
	Rapporteur

	TR
	TBD
	TBD
	105 (Sep 2024)
	106 (Dec 2024)
	

	
	
	
	
	
	




	Impacted existing TS/TR {One line per specification. Create/delete lines as needed}

	TS/TR No.
	Description of change 
	Target completion plenary#
	Remarks

	
	
	
	

	
	
	
	



6	Work item Rapporteur(s)
TBD

7	Work item leadership
Primary WG: SA4

8	Aspects that involve other WGs
Cooperation with RAN WG to define metrics that both describe application QoE and are suitable for RAN to use.

9	Supporting Individual Members

	Supporting IM name

	Ericsson LM
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