3GPP TSG-RAN WG2 Meeting #119-e	R2-2207428
e-Meeting, 17 August – 29 August 2022	


Agenda item:	8.14.3
Source:	Apple
Title:	Views on Potential Enhancements of Existing QoE Features
WID/SID:	NR_QoE_enh-Core
Document for:	Discussion / Decision

Introduction
According to the WID of Rel-18 QoE [1], the following objectives should be addressed in this work item:
	· 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].
· Specify the new service and the existing service defined or to be supported by SA4, combined with high mobility scenarios, e.g., High Speed Trains.
· Specify for QoE measurement configuration and collection in RRC_INACTIVE and RRC_IDLE states for MBS, at least for broadcast service [RAN3, RAN2].
· Specify the mechanism to support the alignment of the existing radio related measurement and QoE reporting.
· Specify to support for QoE in NR-DC, e.g. enable QoE reporting via SN [RAN3, RAN2].
· Specify the QoE configuration, and measurement reporting over MN/SN for NR-DC architecture, and specify the QoE measurement reporting over the other DC leg in order to maintain the reporting continuity.
Note 1: The QoE measurements are not performed separately for each leg.
· Support RAN-visible QoE and radio related measurement configuration and reporting in NR-DC scenarios.
· Specify the QoE measurement continuity in mobility scenarios in NR-DC.
· Specify the alignment of QoE measurements (including legacy QoE and RAN visible QoE measurements) and radio related measurement in NR-DC.
· Left-over features from Rel-17, as well as the enhancements of existing features which are not included in Rel-17 normative phase, should be supported in Rel-18 if consensus on benefits are reached [RAN3, RAN2].
· Specify per-slice QoE measurement configuration enhancement.
· Specify RAN visible QoE enhancements for QoE value, RAN visible QoE trigger event, RAN visible QoE Report over F1.
· Specify QoE reporting handling enhancement for overload scenario.
· Support the continuity of legacy QoE measurement job for streaming and MTSI service during intra-5GC inter-RAT handover process [RAN2, RAN3].
Note 2: If needed, co-operate with other working groups, e.g. SA4/SA5/SA2/CT1.
Note 3: Radio related measurement reporting should be specified in the SON/MDT WI.
Note 4: When the support for QMC in NR-DC is completed, how to reuse the NR-DC solution for supporting QMC in EN-DC should be considered, if time permits.
Note 5: Specification of RAN visible QoE for XR related Service types shall take into account the outcome of XR SI and XR WI if applicable.




This paper aims to provide our views on the objective relating to Rel-17 leftover issues. In particular, we will discuss what are the directions that can be further considered or should not be further pursued in Rel-18.

Discussions
Per-Slice QoE Support
In order to configure QoE measurement, the RRC configuration message appLayerMeasConfig has been defined in Rel-17 for 5G NR. One or more application layer measurement configurations may be provided, and each of them is associated with a serviceType, which is used to indicate the type of application layer measurement corresponding to this application layer measurement configuration, such as MTSI and VR etc. However, in Rel-17 the gNB is not able to indicate the “slice scope” in the RRC message of application layer measurement configuration, even though the slice scope has been agreed.
It was argued that, there could be scenarios where a service type is used on more than one slice, e.g. One service type is configured with both Slice 1 and Slice 2. In such cases, if the slice of interest is not indicated in appLayerMeasConfig, the UE AS may fetch/report unnecessary measurements from the application layer on the slices that are actually out of the scope, simply because the service type of interest is also running on these slices. This may result in both radio and power wastage of the UE.
While we generally agree with the prospective consequences when the slice scope indication is absent in the RRC configuration message of appLayerMeasConfig, it is also questionable how likely such situation would happen in practice. From our point of view, one network slice may correspond to a tenant (i.e. an operator) or a service type, it seems be quite rare to have one service type running on multiple slices simultaneously. Thus, the concerned scenario could be a corner case, and hence introducing the indication of slice scope in appLayerMeasConfig may be an overkill. Therefore, we tend to think this issue should be left to network implementation. A proper network implementation should ensure different service types are isolated across different slices, and in such cases the issues on “out of slice scope” application layer measurement and QoE reporting may not exist.

Proposal 1: The concerned scenarios of per-slice QoE measurement may be a rare case in practice, and network implementation should be sufficient to avoid the issues.

Event-Triggered RAN-Visible QoE Reporting
In Rel-17, periodic RAN-visible QoE measurement reporting has been defined, where a reporting periodicity of RAN-visible QoE measurement can be configured with the field ran-VisiblePeriodicity in the IE of appLayerMeasConfig.

Aperiodic reporting of RAN-visible QoE has also been proposed during Rel-17 [2], but it has not been adopted. It was argued that reporting of RAN-visible QoE metrics can be triggered in certain situations, which is beneficial for the operators to collect QoE metrics corresponding to specific circumstances including high-speed scenarios, bad coverage scenarios, and high-interference scenarios. In particular, it has been proposed in [2] that the UE can check the following conditions to determine if aperiodic RAN-visible QoE reporting should be conducted in different scenarios:
· For high-speed scenarios, the trigger condition is cell change number and the evaluation time
· For bad coverage scenarios, the trigger condition is thresholds of RSRP
· For high interference scenarios, the trigger condition is thresholds of RSRQ
From our perspective, it is not clear what are the benefits of introducing “conditional” QoE reporting, as the example scenarios/conditions above can anyway be tracked by the network to a certain extent. For instance, the network anyway knows how many cells the UE has changed over a time interval due to mobility support, which means it is straightforward for the network to estimate the mobility level of a UE. As long as Rel-17 periodic QoE reporting is configured, the network should be able to identify QoE reports corresponding to scenarios involving high UE speeds quite easily. This is the same for RSRP/RSRQ, in our understanding the network should be able to monitor these radio-related metrics from time to time based on the existing mechanisms, and it is unclear why the UE need to monitor these conditions by itself and trigger QoE report autonomously.
Conversely, if event-triggered QoE reporting is configured, it means the UE needs to keep on monitoring these conditions, which increases UE implementation complexity and leads to unnecessary battery wastage. Besides, if there is no uplink resource (PUSCH) available for the UE to carry out QoE reporting when these events are triggered, the UE may have to go through SR/BSR procedures in order to obtain the uplink resources even if it does not have user data in the buffer. All these operations may deteriorate UE battery drainage issues even further. We must note that, QoE is highly relevant to XR use cases including AR/VR services, and one objective of Rel-18 XR study item has aimed to reduce UE power consumption, as UE power saving is indeed a critical issue for XR use cases. Based on this, we think it would be contradictory to the trend if QoE further introduces event-triggered RAN-visible QoE reporting.
On the other hand, one typical motivation to introduce “conditional” mechanisms in 3GPP systems is to reduce the latency. For example, conditional handover (CHO) was adopted to minimize handover interruption time. In the cases of QoE, we do not see the urgency and low-latency requirement for QoE reporting. In fact, SRB4 is a low priority radio bearer since in general QoE is not considered to be delay-sensitive.
In summary, we think event-triggered RAN-visible QoE reporting does not exhibit any clear benefits as compared to Rel-17 periodic QoE reporting, while it increases UE implementation complexity and results in unnecessary UE battery draining. With these in mind, we propose the following:
Proposal 2: Periodic QoE reporting in Rel-17 is sufficient, and Event-Triggered QoE reporting should not be pursued in Rel-18

Enhancement Relating to Prioritization on QoE Reporting
To cope with RAN overload situations, Rel-17 allows the gNB to send a “pause” indication to the UEs who have been configured with QoE measurement and reporting, and the UE should stop QoE reporting upon reception of the “pause” indication, until it is further instructed to resume. It has been discussed that, whether prioritization among different service types and/or slices should be introduced. Nevertheless, we think Rel-17 QoE pause/resume procedure is sufficient for RAN overloading problems, and we do not see the need of further complicating the scheme with assigning different priority levels to different service types and slices. After all, we do not consider QoE as delay-sensitive information that has to be provided to the network with urgency. Besides, the UE would anyway continue RAN visible QoE measurement reporting when QoE is being paused, so there is no issue even if any RAN-visible QoE metrics are needed for real-time optimization such as RRM at the network side. Thus, we do not think Rel-18 should further consider prioritization mechanisms for QoE reporting.

Proposal 3: Prioritization among service types or slices for QoE reporting is not considered in Rel-18.

Enhancement on QoE Report Pause/Resume
From our point of view, whether QoE report is to be paused or resumed should take the whole picture of radio access into account, and the UEs should play certain roles regarding the pause/resume decision. Thus, we think QoE reporting should be enhanced in the directions in which the UEs can provide some assistance information relating to the pause/resume procedures. More specifically, the UE should be allowed to initiate some recommendations about the QoE reporting activities.
It is worth noting that, the UE can get overloaded too. For instances, the UE may be executing several tasks concurrently and/or the battery is running low. In such cases, it may be preferrable for the UEs to pause QoE reporting, as activities relating application layer measurements and reporting should be considered as relatively low priority tasks in most cases. When the UE’s battery level drops below a certain threshold, the UE should save its power such that the other higher priority services can be continued for a longer period of time, before the battery is completely depleted. In light of this consideration, it is important for the UEs to make recommendations for pausing (or even releasing) the QoE reporting configurations.
Thus, from our point of view, RAN2 should consider a UE-initiated QoE report pause procedures, wherein the UE is able to express its preference on whether an existing QoE report configuration can be paused. This allows the gNB to take the overall RAN (including UE) status into account when deciding if QoE reporting of a UE should be paused or resumed. As an example, the gNB may have to decide which UEs should pause their QoE reporting when it observes RAN overload, and the UE preference information can definitely help the gNB to select the UEs that should pause QoE reporting more appropriately, rather than based on a blind selection or unnecessarily instructing all of the UEs to pause QoE reporting. 
From specification perspective, we believe this procedure can be implemented by extending the UE Assistance Information (UAI) in Clause 5.7.4 of TS 38.331. In the existing UAI message of Rel-17, the UE can already be configured to provide its preference on several different features to facilitate power saving, including DRX parameters, the RRC states, the maximum number of MIMO layers, the maximum number of secondary component carriers, and the SCGs to be deactivated etc. Hence, it is natural to enable the UEs to also express their preference on QoE reporting via the UAI message for the sake of power saving.

Proposal 4: For enhancement relating to QoE reporting, the UEs should be allowed to express the preference to the gNB on configured QoE reporting (i.e. pause/resume) via UAI in Rel-18, such that the gNB can take UE status into account when determining whether QoE reporting should be paused/resumed for a certain UE.

Conclusions
In this contribution, we have provided some of our views on potential enhancements of some existing Rel-17 QoE features. Based on our discussions, we put forward the following proposals:
Proposal 1: The concerned scenarios of per-slice QoE measurement may be a rare case in practice, and network implementation should be sufficient to avoid the issues.
Proposal 2: Periodic QoE reporting in Rel-17 is sufficient, and Event-Triggered QoE reporting should not be pursued in Rel-18
Proposal 3: Prioritization among service types or slices for QoE reporting is not considered in Rel-18.
Proposal 4: For enhancement relating to QoE reporting, the UEs should be allowed to express the preference to the gNB on configured QoE reporting (i.e. pause/resume) via UAI in Rel-18, such that the gNB can take UE status into account when determining whether QoE reporting should be paused/resumed for a certain UE.
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